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Next Month 


Books on the construction of charts 
and nomograms treat the subject 
purely mathematically. All that 
most engineers want to know is how 
to make the charts. This is exactly 
what the series of articles on the 
construction of charts, beginning in 
the January number, will show. 
Written by M. G. Van Voorhis, well 
known to P.E. readers, the articles 
set forth the subject in simple lan- 


guage, with numerous illustrative 
examples. 


In applying central lubrication, care 
must be taken so that every bearing 
will get its share of oil. In the 
second of his articles on lubrication, 
R.G.N. Evans shows how to do it. 


The fifth of the series of Ketcham 
color articles, originally scheduled 
for this number, will appear in 
January. Illustrated in colors, it 
will give examples of some inter- 
esting color illusions. 


Other articles include one on springs 
by J. K. Wood, materials for elec- 
tric hearing elements, typical de- 
signs of flexible couplings, plus the 
regular departments. 
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A Good Idea 


Propuct ENGINEERING 
NEW YORK 

Replying to yours of November 14, we 
want the reprints of your editorial “Give 
Them Credit” exactly as the sample copy 
you sent us. It is certainly a fine line of 
argument. 

We get reprints from all such editorials 
in the machinery magazines and hand them 
out to all our men in the shop hoping that 
we can educate them so that they will under- 
stand that the only hope of putting men to 
work is for the manufacturing plants to have 
plenty of work so that they can employ men. 

If all manutacturers in the United States 
would buy reprints as we are doing, the 
manufacturers would very quickly get over 
to every one of their working men or em- 
plovees the correct point of view, showing on 
which side the working man’s bread is 
buttered. 

Why don’t you send out a postal to your 
subscribers or a letter, asking them to dis- 
tribute your editorials?’ The sooner we 
educate our employees, the more successfully 
will our factories be run and the quicker 
will be the return to prosperity. Why not 
give this thought serious consideration? 

—P.H.,President 

Philadelphia, Pa. 

ANY thanks for the fine compli- 

ment. The purpose of editorials is 

to formulate constructive ideas and 

opinions. When the editorial strikes a 

responsive chord, and extra copies are 

desired for distribution, we will be glad 

to cooperate in every way. P.H. is doing 

a real educational job in giving his em- 

plovees reprints of editorials of the type 
to which he refers. 


Bouquets 


Propuctr ENGINEERING 
NEW YORK 
We surely want to compliment you on 
the manner in which your survey of engi- 
neering activities was handled. The data 
given was of universal interest and was 
mighty comprehensive for the space which 
vou were able to allot to that survey 
J.D.Z., Engineer 
Vilwaukee, Ws. 


And Brickbats 


Propucr ENGINEERING 
NEW YORK 

The Product Engineering magazine for 
November 1935 is a “flop.” I believe that 
the data given in about 30 pages could have 
been presented in about three pages very 
nicely H.L.H.. Designer 
Fort Wayne, Ind. 
KRE are two opposing views and 
tastes. But we wonder how many 
of our readers would have attached as 
much importance to a brief tabulation on 
three pages as they did to the survey 


A. Intimate Correspondence 


report as presented. Merely the tables 
and charts alone would have robbed the 
presentation of some of its most interest- 
ing features. On the other hand, con- 
tinuing the letter sent in by H.I.H., he 
writes: 

“You show many neat designs but seldom 
show what goes on inside. How about some 
sectional views of these designs? I would 
like to know how the sheet metal is fastened 
and where the joints are located. 

“T like your series on color and think that 
your magazine, Product Engineering, is the 
best of its type. 

“During the four vears that I have been 
taking P.E. I have gone from layout man 
to assistant to the chief engineer of a large 
works for which progress P.E. must re- 
ceive some credit.” 

We confess that frequently we show 
neat designs without construction details, 
by force of necessity and space limita- 
tions. However, it is evident that H.I.H. 
desires more articles on sheet metal de- 
sign. If this guess is correct, we will 
satisfy his desires in the near future. 
And thank you ever so much, H.I.H., for 
your fine compliment in crediting P.F. 
in part for your progress. We hope it 
continues. 


Hydraulic Parts Wanted 


Propuct ENGINEERING 
NEW YORK 

We have been much interested in the two 
articles, “Modern Hydraulic Systems for 
Operating Machinery,” which appeared re- 
cently in Product Engineering. 

We are considering the use of a hydraulic 
system on special automatic machines de- 
signed and operated by ourselves and are 
in need of information regarding such neces- 
sary items as hydraulic pumps, cylinders, 
valves, etc. 

If it is within vour service to supply us 
with a list of manutacturers of such parts, 
we would be greatly obliged. 

M.P.C.. Chief Enginees 
Waterville, Maine 


()' course we are always glad to be 
of service to any readers who are 
up against it in finding sources of supply 
for machine units and parts. Our adver- 
tising pages are one source of such in- 
formation: hydraulic pumps in this in 
stance. For suppliers of hydraulic cyl- 
inders, valves and similar units, we 
obligingly sent M.P.C. a list. 


Old But Good As New 


Propuct ENGINEERING 
NEW YORK 

Referring to the April 1930 number of 
Product Engineering, pages 184 and 185, is 
an article “Stresses in Symmetrical Tubes.” 
The last paragraph of the article reads as 
follows: 

“In the next article examples will be given 





AS 


showing how, by the application of these 
equations to tubes whose cross-sections are 
hollow rectangles, the bending moments and 
stresses in such tubes may be calculated.” 
We are anxious to secure a cops of the 
issue subsequent to April 1930 wherein the 
application of these equations to hollow 
rectangular tubing is presented. —J.W.H. 
Barberton, Ohio 
HE article in question appeared in 
the May 1930 number of Product 
Engineering. Here is an example show- 
ing the value of a clipping file of Product 
Engineering articles of major interest. 
And that is why we do our best to ar 
range the articles so that they can be 
clipped without destroying one another. 


More Hydraulics 


Propuct ENGINEERING 
NEW YORK 
We would like to obtain two extra copies 
of your magazine Vol. VI, No. 8 for August 
1935 as we are interested in the article en- 
titled “Modern Hydraulic Systems tor Op- 
erating Machinery’ which appeared on 
page 282. ~M.E.E., President 
Racine, Wis 


More Colors 


Propucr ENGINEERING 
NEW YORK 
Thank you for the reprints of M 
Ketcham’s color articles sent with your 
letter of September 12. I would also hike 
to receive reprints of all future articles by 
Mr. Ketcham. 
J.D.E., Asst. Director of Research 
Pittsburgh, Pa 
VIDENTLY for many of our read- 
ers, one copy of Product /:ngineer 
ing is not enough. However, we are 
always glad to be of service in sending 
out tear sheets as long as the supply lasts. 


Received With Thanks 
Propuct ENGINEERING 
NEW YORK 

In regard to your journal, the writer is 

of the opinion that if you are in every in 
stance as accurate in reporting an articl 
as you have been in the article “Rhodiun 
Surfaces for Metal Reflectors,” appearing 
in your August number, that you have one 
of the most valuable journals I have ever 
come across, not only in this country but also 
in every other country that the writer has 
traveled in, and that is a good many. You 
certainly should be complimented in the way 
you are rendering valuable service to your 
E.B., President 
Belleville, N. J 

HAT’S covering a lot of territory 

and it is a compliment of which we 
feel proud, but we will not rest on suc! 
laurels. In fact. we recognize that credit 
should go to our contributors as well as 
the editors. 


subscribe rs 
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Don’t Blame the Purchasing Agent 


HERE was a time when high-pressure- 

selling was the only accepted method. 
Engineering specifications were mere gener- 
alities. Iron was iron and steel was steel. 
Relatively little technical knowledge was re- 
quired in selecting from among the products 
of leading manufacturers. High-pressure 
selling was the only recognized method. 
Usually the order went to the salesman who 
could string the best line of stories, order 
up the best meal and liquor, and furnish the 
most attractive and entertaining samples of 
femininity. 

It so happens that there are still quite a 
few old-fashioned companies that have not 
awakened to the fact that the modern sales- 
man of engineering parts and materials is 
not a mere peddler of wares and a profes- 
sional entertainer. The sales engineer of to- 
day is a specialist in the thing that he has 
to sell. He is technically trained, and has 
experience of the broadest kind. He reaches 
into all the fields and types of industries that 
use his product. He is continually conferring 
with designing engineers and has seen the 
mistakes that have been made in the applica- 
tion of his products. He is a walking encyclo- 
pedia of special facts and information. Often 
he gives information about new design de- 
velopments, but he respects confidences. 

There are many examples of the benefits 
to be gained by giving the sales engineer 
access to the engineering department. The 
fact is, with the great technical strides of 
the last few decades, it is impossible for a 
layman to pass judgment upon the relative 
technical merits of competing products. Even 
if the purchasing agent be a technically 
trained men, he is not in sufficiently close 


contact with the operations of the engineer- 
ing department to be able to make intelligent 
decisions solely on his own judgment. He 
must obtain the opinions of the chief en- 
gineer. And unless the chief engineer has 
had the opportunity of conferring with sales 
engineers of the various manufacturers, his 
opinion will be based upon incomplete in- 
formation. 


After the chief engineer has passed upon 
the relative merits of the competing products, 
let the purchasing agent wrestle with the 
price situation and place the orders. It is 
still, and probably always will be, the job of 
the purchasing agent to deal with the high- 
pressure salesman and be his entertained 
guest to the small extent to which this method 
of selling still exists. 


When the purchasing agent requires the 
visiting sales engineer to get permission to 
interview the chief engineer, the purchasing 
agent is merely enforcing a prescribed rou- 
tine. But when because of personal prejudice, 
false assumptions or ego, the purchasing 
agent arbitrarily refuses to permit the sales 
engineer to see the chief engineer, the situa- 
tion is different. 


VERY manufacturer should see to it that 

the door of his chief engineer is open 
to the visiting sales engineers. And when 
the visiting sales engineer finds that his path 
to the engineering department is blocked by 
the purchasing agent, he should smother his 
natural feeling of animosity. It would be 
better to supplant it with a feeling of heart- 
felt sympathy for the chief engineer who is 
being deprived of the benefit of free consulta- 
tion with specialists of industry. 
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MODIFTED GEARS 


for Increased Center Distance 


The factors limiting the increase in center 


distance of a given pair of gears with stand- 


ard hobbed or shaper cut involute teeth 


HANS SCHEMM 


lutocar Company 


N CUTTING special gears with a standard hob or 


a standard circular shaper, two factors limit the 

possible increase in gear outside diameter. The 
line of action cannot pass the addendum line, therefore 
the maximum increase is limited to the addendum dis- 
tance. With any greater increase in outside diameter 
the flank of the hob tooth no longer is tangent to the 
involute tooth curve. 

The second limiting factor is the decrease in tooth tip 
width as the hob or cutter is withdrawn. As it is not 
practical to operate gears with sharp teeth, for practical 
purposes the tip width should be no smaller than 10 per 
cent of the thickness of a standard tooth. 

Both of these limitations depend on the number of 
teeth in the gear as well as the method of cutting the 
teeth. From the geometry of the involute tooth form 
the maximum increase can be determined, subject, of 
course, to such practical considerations as the strength 
and number of teeth in contact. 

In using hob-cut gears, following the notation given 
in Fig. 1, the relation between v, the increase in tooth 
thickness and > the amount of cutter withdrawal 1s, 


2b tan | 


> os 
Modified ™ | ADP 
outside >< 
Aameter 





Pressure 9 
angle ¢, { 
x' 
a > @ 
< « < 
CC _6 
° se 
¥ 
wo 
P = , , ae 
Fig. 1—Relations eo 
between the cutter 
and gear blank in | 
hob-cut gears | 


Fig. 2—Maximum theoretical diameter increase for 
gears with 80 teeth or less and 144 deg. pressure 
angle, for different conditions as explained in the text 
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From the maximum distance ), which 1s the adden- 
dum distance d divided by the diametral pitch D. P., 
the maximum theoretical diameter increase, under the 
first limitation—keeping the line of action below the 
addendum line—is 2.3142/D. P. This condition for 
gears of 80 teeth or less is shown by Curve 2 fora 144 
deg. pressure angle in Fig. 2, and in Fig. 3 for a 20 deg. 
pressure angle. However, the hob tooth has a chamfer, 
and the practical increase in diameter cannot exceed 
2/D.P. for hob-cut gears, which is shown as Curve 7 in 
Kig. 2 and Fig. 3. Thus, the maximum increase 1n 
tooth thickness 1s, 


2 tan 
Du. 
The largest possible tooth thickness is, 


With this tooth thickness, the maximum outside diam 
eter in terms of n, the number of teeth, is given by, 


(n+2+4+2b) n+4 
D.P. D.P. 


In determining the width of the tooth tip—the second 
limiting factor—the minimum tip width II” of the 
special gear is assumed to be 10 per cent of JI7,, the 
tip thickness of a standard tooth. With a standard hol 
and standard tooth depth, the width of a standard tooth 
tip Ii”, can be determined from the pressure angle ¢, the 
generating angle @ for the involute curve, and y, the 
angle formed by the involute curve between the base 
circle and the pitch circle. Angle wis a constant equal 
to tan @¢ — ¢. For 145 deg. pressure angle, w is 19 
min. 4+ sec. and 51 min. 14 sec. for 20 deg. pressure 
angle. The generating angle @ in terms of the outside 
diameter J), the pitch radius r, and the pressure angle 
, is given by 


®*N i cos? @ 





Fig. 3—Maximum theoretical diameter increase for 
gears with 80 teeth or less and 20 deg. pressure 


angle, for different conditions, as explained in text 





The tip width for a standard tooth is then, 


Wy = Dsir 5 + ¥ 1— tan-" +) 


Where / (@ — tai! w), tip width I1” for a modi- 
fied gear with an increased outside diameter is given by, 


> l > l TT - 
W= pp (ntr+ergrsin[ G+e)tu—M] 6) 


Fora vaiue of (nm + 2 + cot dv)//), for the outside 


diameter, the relation between z@ the increase in tooth 
thickness and the generating angle © 1s, 


n—+2Z-+ t 
\ ( n ¢ QP ) 


Since the sine of a small angle is nearly equal to the 
are of the angle, the tip width of the modified tooth 
can also be written, 

"| 7 


la . 
? pero oN ite [ Gt) +9 


The theoretical limitation for the amount of diameter 


increase 1s IT” QO, so that. 


Krom Equation (6) the following relation can be 
obtained, 
} in @Y l T WwW fan Pin re (9) 
Since y! equals tan @ @, this relation takes the 
following form after substituting these values in [qua- 
tion (8) and solving for n. 


7 


~ 


+ « 


10 
~ sng@Vl+or7+ M 

The modified outside diameter is, 
D 1 + 1] 

DP. ( or w@ 
For a condition giving sharp teeth, the increase in 

gear diameter 1s, 
] 


2b [i cos 


D P | Py ] + w?* {nN + 2)] 12) 
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IXquations (10) and (12) are plotted | \ \ 
as Curve 3 on Fig. 2 for a 145 deg. | Loe \ Ps i 
pressure angle, and on Fig. 3 for a | | et p “ ih 
20 deg. pressure angle. | see 8 \ Pr ar 
Since it is not practical to run gears | l ——o 
with sharp teeth, it is assumed for ben eennns nnn" a Re ar 
practical purposes that I7° should be ae \ ‘ B' sh 
7 meee ra | | Cutter yp ‘ \ \ 
no smaller than 10 per cent of the tooth , \ — 
. r a he - ‘ \ 
thickness or 2/20 D.P. Therefore, to 4 an 
; > ; ; : 
equation (7) can be written, . et * aah : 
hi a ‘ \ 
. \ 
T nd lyn , Vl ete | ‘ . \ 
>) > AG +e)+¥ Mu] k a ‘ , 
20 D.P. D.P An Xz \ awe ‘ 
(13) . | ee ts - 
In this equation, a ¢: p ele \ 
, N 4 % yy —" ' A 
citi: WA, 
A cos $6 V1 + w? ‘ 2 ~ : \ 
NBs Bee 
. ; , ; 5. : ; HY uae 
. Solving this relation for nm, Iqua- a * mal : wi 
tion (13) takes the form, fod re mANTe i - 
& —__ oe ) 
1 T A 4 bee — alt 
A (; 2 tan +) 0) D ‘ | y es e a 
A\o singVl + ow? + Mj ‘ \ : | / an 
\ \ || 
Modified outside diameter and , \ \ | / 
diameter increase can then be deter- % \ we rH / 
j ; : p \ a ’ / 
mined from Equations (12) and (14). as Pale? ye, 
ore . \ ¢ 
Phe amount > that the hob will have \ \ 1H ek 
to be withdrawn is, \ \e- >| = a 
\ ‘ \ v/ 
\ \ $ S | 
; l n as ie. x \ f 
D D.P [; (4 I) i (15) \ \ \\ + / le 
a's ys \ \ ie / | 
\eF Th / ms 
This maximum increment is shown \ \ ‘Ii / Sear on 
as Curve # on Fig. 2 and Fig. 3, tor Ah a f 
a minimum tip width of 10 per cent \ \\I / 
of the tooth thickness. Increment \ | / 
values are divided by the D.P. to ob- \\ / 
tain the diameter increase in inches. 
The intersection of Curves 1 and 4 ne . 
for gears of slightly less than 20 teeth Fig. 4—Cutter and blank relations when a cir- 
s < . . Ss X oo. < — Pp se 
indicates that interference will result cular gear shaper is cutting a standard gear. c 
from the diameter increment that is The notations used in the text are indicated 
suitable for 20 teeth or more. As the 
diameter increment of hob cut gears 
for this condition is n cos @ \/1 + w? — (n + 2), which By simplifying Equation (18) the following relation sg 
must be equal to 2d, the value for n at the intersection is is obtained giving directly the minimum diameter incre ee 
. ‘ . Par ceir , () 1A - Mce | 
given by, ment for gears of 20 teeth or less. | 
+2 2b = cot ov = (2— n sin? ¢) (19 | 
ae Pe: yo ee (16 The minimum diameter increment to avoid inter > 
ference as given by Equation (19) is shown by Curve 5 
\fter transforming and simplifying [Equation (16) on both Fig. 2 and Fig. 3. Thus, to avoid interference 
takes the form, in a gear with 10 teeth and 144 deg. pressure angle the 
addendum must be increased so far that the gear has 
ie ow [ (20 +14 D 6+ aoe 2 tan o| almost sharp teeth. 
7 When using a circular gear shaper the fundamental 
7 = 
(1 + w?) [7 cos @ + 2d sin ¢ | + - (17) principles outlined for hob-cut gears are employed. Ii 
‘ le a circular gear shaper cuts a standard gear, the line . 
Substituting each of the two pressure angles, the action is normal to both curves as shown at 4 in Fig. 4 ~ 
value of 2 becomes 18.165 for a 144 deg. pressure angle This is also the point of tangency of the two pitch cir 
and 19.761 for a 20 deg. pressure angle. The generat- cles and the intersection of the line of action and the : 
ing angles are 0.7671 for the 144 deg., and 0.7983 for center line. As the gear is modified and the centet e 
20 deg. pressure angle. distance increased, the obliquity of the line of actior 
To avoid ee the hob must be withdrawn a changes. Circles through the intersection point of the 
distance > equal 1 | 1 » sin? & for 1 D.P. The new line of action with the center line are called operat ; 
value of @ is given i. ; ing pitch circles, because the involute curves are i! ‘ 
nian at these circles. The point of tangency of th L 





ee involute curves will be always on the center line and | 
) — a ie : : 
on (: 2 ) (18) can be seen that the maximum amount of withdrawa 
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will be reached when the line of action just passes 
through P, the intersection point of the shaper involute 
and its outside diameter. 

Where £ is the largest possible angle of obliquity, 
and N is the number of teeth in the shaper, Fig. 4 
shows that, 


roe 
R cx Q N CC @ 
cos B - 20 
R, V + 2.3142 


or practical purposes this relation can be arbitrarily 
assumed to be, 


os B - 21 


A few practical values of B are given in the accom 
panying table. The value of N 1,000 is cited, to 
show that for x the curves coincide with those 
already developed for hobbing. In general, the value 
of § and the diameter increment, which is twice the 
amount of cutter withdrawal b, is given by, 


we 
a 
to 
to 


> (3°) [22-9 23 
DF. 2 cos B 
When Equations (20) and (21) are substituted in 
kquation (23), the maximum theoretical b;, and the 
maximum practical cutter withdrawal b,, both being 
one-half the diameter increment is given by, 


7 5B (" + *) ie o tt 3142 i] 14 


~- re0) 


to 
val 


] n+ \ 
D.P. ( \ ) 
Krom these equations it is evident that when using 


a circular gear shaper the diameter increment is a func- 











Wire ee Yi pty | fll 
yee TK ; a ES 
S IN | 
oo See 
a \ i, | 
WY | eo 
/ $23 Sd 
/ | \ en. 
Bg nie : | ae ae 
wot OE ‘ \ eiey 
. 7a 
oo at ae 
KES ee eS Se 
ae 1 2 








ig. S—A 40-tooth gear cut by a 32-tooth shaper 


withdrawn to produce the minimum tip width 


tion of the number of teeth in both the gear and in the 


gear shaper. Curves 6,7, 8 and 9 in Fig. 2 and Fig. 3 
show the maximum practical diameter increments pos 
sible with shapers having 32, 64, 80 and 1,000 teeth. 
Curve 10 represents the maximum theoretical diameter 
increment which is possible for a shaper with 32 teeth. 

The second limitation in increasing the diameter of 
shaper-cut teeth is the same as with hob-cut gears. The 
shaper can be withdrawn only until the tooth has a 
sharp edge at the outside diameter. Assuming again 
that the minimum tip width is 10 per cent of the tooth 
thickness, the following equations give : 


, n+ A 
; al eS ik Pe 
n +N) (tan B p y 
l (nx 1 : 
fs 9) >} , ! 3 
H + 2 + 2b] (3 +) + ¥ | 0 0 


These equations can be solved by cut and try for the 
diameter increment 2 }, to obtain the minimum tip width 
for the number of teeth in the shaper. In Fig. 2 and 
ig. 3 Curve 11 is for a cutter with 32 teeth. 

Corresponding curves for cutters with a greater 
number of teeth will lie between Curves 1] and 4, where 
Curve 4 is the limit for a hob or a shaper having an 
infinite number of teeth. Curves for cutters having a 
smaller number of teeth will lie above Curve 11. 
Values in the chart are for 1 D.P. For other pitches 
values given are divided by the desired )).P. 

For reason of space the chart is limited to n 80. 
Its extent can be increased easily as lines are straight 
and therefore can be extrapolated. To facilitate an 
extension for Curve 4 the diameter increment for the 
following number of teeth can be used: 


Pressure Number of Diameter 

Angle Teeth Increment 
14’ deg 311 13. 3lin 
20 deg 228 11. 541n 


For a gear with 40 teeth cut by a shaper with 32 teeth, 
Kig. 5 shows the tooth form when the cutter is with 
drawn enough to result in a tip width of 10 per cent of 
the tooth thickness. The line of action is still normal to 
both curves, and the amount of withdrawal is. still 
within theoretical limitation. However, the diameter 
increase is too much because of practical restrictions 





Oddities About Aluminum 


® More than 500,000 Ib. of aluminum foil has been used 
in lining beer bottle caps. This was fabricated in rolls 
1h in. wide and if the foil were unrolled, it would reach 
around the equator one and two-thirds times. 

© Aluminum is the most abundant metal on the earth's 
crust and is the third most common element. 

¢ The amount of electricity which is required to make 
a pound of aluminum would keep a 40-watt electric light 
burning for twelve days. 

¢ The flakes of aluminum in aluminum paint are ap 
proximately one-tenth as thick as the walls of a soap 
bubble. 

© Two of the oldest fabricated aluminum articles still 
in use are an engineer's transit and the 100-0z. casting 
which caps the Washington Monument. Both were 
made before electrolvtic reduction of aluminum had been 
perfected. 
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QOD looks do not make machinery work better. 


However, a machine is something more than a 

convenience. For instance, an automobile is 
something more than a conveyance ; it is, in most Cases, 
a treasured possession, a source of family pride— 
something that should give its owner pleasure whenever 
he looks at it. 

The modern trend ts to have professional artists 
or industrial designers called in to aid the machine 
designer. The wise draftsman will always try to under- 
stand the artist's ideas and will endeavor to incorporate 
But the designing 
engineer should also attempt to incorporate into his 


as many of these as is possible. 


original design the general requirements for attractive 
appearance with reference to form and proportions of 
the part. 

There are a number of general rules that must be 
considered in striving for artistic appearance. Admit- 
tedly these rules are generalizations. But at the same 
time, it is by the application of these rules by men 
endowed with an artistic sense that attractive appear- 
ance of the product is developed. Seven rules may be 
quoted. 

I—Simpuirication. This calls for genuine skill in 
design as it requires a redesign wherein unnecessary 
parts are eliminated or, as is more often the situation, 
wherein a single part is required to perform a number 
of functions. Several recent examples of simplification 
in automobile engine design include the Nash engine 
block wherein the manifolds are cast in one piece with 
the main block. This resulted in the elimination of 
several hundred parts. Another example is found in 
automobile engines wherein a single V-belt drives the 
fan, generators and two water pumps. In the first 
of these illustrations, parts were eliminated by con- 
solidating several into one piece, thereby eliminating 
the connecting elements. In the second instance, the 
one part was arranged to serve a multiplicity of pur- 
poses. 


A study of the elements of mechanical movements 


Seven Rules 


CYRIL DONALDSON 


Rochester Athenaeum & Mechanics Institute 


Although this Taylor-W infield 
resistance welding machine has 
“styled,” careful atten- 


tion to detail and the use of simple 


hot been 


lines, rounded corners and smooth 
surfaces gives an appearance of 


solidity and utility 


and mechanics is a great aid to the simplification of 
machines, but the greatest aid is common “machine 
sense,’ which comes only from experience. 


2—SIMPLICITY OF FORM. Having simplified the de- 


sign as a whole in order to attain the least number of 
elements and the simplest arrangement, the next step 
is to simplify the form of the various elements, as 
well as the machine as a whole. The eye likes a simple 
form which it can grasp without much effort, espe 
cially if the shape is symmetrical about at least onc 
axis. [lectrical generators, motors, and radial engines 
give pleasing etfects because of symmetry. 


3—FAMILIARITY OF SHAPE. Welded construction is 
often criticized as ugly because people are accustomed 
to the tapers and curves associated with castings. 
Similarly, designers will frequently make a dummy 
construction in order to avoid an unfamiliar appear 
ance. The common example of this rule is the fitting 
of dummy funnels to ships driven by diesel engines. 


Many of the steam-driven ocean liners such as the 


Normandie, are also fitted with dummy funnels. 


4+—SUBORDINATE LINES SHOULD AGREE WITH DOM 
INANT SHAPE. 
other lines should probably be concentric with it. Ii 
straight lines are necessary against a curved back 
ground, they should be radial or more or less tangen 
tial. Attachments to the main shape should agree wit! 
it and not be too abrupt at the transition, Observance: 
of this rule is the chief reason for airplanes being s 
pleasing to the eve. This rule should be considere 
whenever it 1s necessary to add feet or brackets to 
machine. 

5—FUNCTION SHOULD DETERMINE FORM. The de 
signer should always keep the job performed by the m: 


chine in his mind. For instance, a power shovel but 


along the lines of an airplane would be considered more 


ridiculous than beautiful, while at the same time it 
possible for a rugged looking power shovel to give 
pleasing appearance by reason of its huskiness. 


446 PRODUCT ENGINEERING # DECEMBER 1935 





If the frame of the machine is round, 
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for Good Appearance 


Knowing the rules does not make an engineer an artist. But 
it does enable him to improve the appearance of his designs 


and helps him understand the problems of the industrial designer 


6—THE GOLDEN PROPORTION. It has been recog- 
nized for years that the best looking rectangle 
has a certain fixed proportion; the short side is 
to the long side as the long side is to the sum of 
the two sides. Arithmetically, the short side is 
61.8 per cent of the long one. Any ratio reason 
ably close to this gives a fairly good appearance 
and the designer should try to keep as close to this 
proportion as is practically possible. 


7—DPSYCHOLOGICAL EFFECTS OF SHAPES. .\n 
object that is high and narrow may look dignified 
or graceful, but it is likely to look weak. Designers 
should avoid shapes or structures that although 
actually sufficiently strong look as if they could 
not withstand the normal load to which they might 
be subjected. Similarly, mobile machines should 
not be permitted to look massive and clumsy. 





Good proportion and attract 


appearance 


\ 


























1 creased utility and convenience was thi 
result of Wilbur Henry Adams’ red: 
; sign of Berlay steel filing cabinets 
” \ classical example of the psychological 
: effect of shape is the design of the 1917 
Fokker tri-plane in which the designer had 
skilfully avoided the necessity of using out 
side struts. He conclusively proved that the 
I wings would carry many times the normal 
d, load, yet airplane pilots refused to fly this 
Ii highly efficient machine because the wings 
k looked too flimsy. 
n Recent surveys have proved that for most 
tl products appearance is the biggest factor in 
ct marketing products. [ven though the com 
S pany may have turned this phase of the de 
e sign problem over to a professional indus 
| trial designer, it must be remembered that 
the designing engineer can be of great help 
le by having the original design conform = in 
li general to the requirement for good appear 
11 ance. By giving the industrial designer the 
01 best possible preliminary design, the final 
result will not only be attained more quickly 
p but will also be correspondingly bette1 
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Luorication of 
leeve bearings— 


R.G.N. EVANS 
Research Engineer 
The Bunting Brass & Bronze Company 
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A- A002 
In this first of four articles to appear in aS 
consecutive issues, the author reviews the WS 
. . a 4, AY, / > \ 
design requirements for proper lubrica- Yi 
‘ _ = . NY Y 
tion. The next article will explain the cor- Yyyy 


rect design of an oil circulating system, as 


used in automobile engines 


EFORE any correct analysis of a problem in 

bearing lubrication can be made, the different 

variable factors must be established. Although it is 
not possible to list every conceivable condition that must 
be considered in making provisions for proper bearing 
lubrication, the following fundamental requirements 
or factors must be known in detail: 


1. Magnitude and direction of load, speed and direction 
of rotation and the variable factors relative to both speed 
and load. 

2. Conditions such as temperature and temperature range 
under which the bearing must operate, frequency of starting 
and stopping of the rotating shaft, and similar factors. 

3. Shock loads to which the bearing might be subjected. 

4. Precautions required to protect the bearing from out- 
side elements such as acid fumes, dirt, water and other foreign 
matter. 

5. Precautions required to protect the product of the ma- 
chine, in the case of production machinery, from oil spillage. 
(In some instances protection must be afforded both against 
the entrance of foreign matter into the bearings and the 
spillage of oil out of the bearings. ) 

6. Available space for the bearing mounting together with 
the room available for applying oil seals. 

7. Location of the bearing relative to its accessibility for 
visual inspection and lubrication by the operator or main- 
tenance man. 

8. Frequency of lubrication attention. In some instances 
the bearing must be designed so that no additional lubrication 
will be required during the expected life of the bearing. 

9. Special conditions of operation that might require a 
special lubricant. 

10. Position of the bearing, whether horizontal, vertical 
or inclined. 

11. Magnitude and direction of thrust load to which the 
bearing or journal might be subjected. 


All of the problems with reference to the size and 
location of the oil holes and the location and type of 
grooving must be analyzed by a study of the action of 
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Fig. 1—Position of shaft at rest in 
tts bearing. Fig. 2—Posttion of shaft 
immediately after rotation has begun 


the journal running in its bearing. Although this action 
is quite generally understood, it will be briefly reviewed 
here in order to simplify the explanations of the require- 
ments of lubrication. 

In Fig. 1 is shown the position of a shaft at rest in 
its bearing. In Fig. 2 is shown the position of the shaft 
immediately after it has begun to rotate in a clockwise 
direction and before a lubricating film has been estab- 
lished between the journal and the bearing. The fric- 
tion between the shaft and the bearing surfaces has 
compelled the shaft to climb the bearing wall as shown 
in the diagram. The amount of this movement will be 
affected by the magnitude of the applied load, the speed 
of the shaft, the surface finish on the journal and on the 
bearing, and the materials of the journal and the 
bearing. 

It is evident that with no lubrication the continuous 
rotation of the journal would quickly score and ruin 
both shaft and bearing. But this condition of no lubri- 
cation is only momentary. If the bearing is properly 
designed, an oil film will be formed quickly between 
the journal and the bearing and scoring will not occur 
during the momentary rotation before the oil film has 
been established. Hence, when loads are high anc 
speeds are low, or when the shaft comes up to speed at 
a slow rate of acceleration, there will be relatively 
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severe scoring action. With relatively light loads and 
quick acceleration, the scoring action will be correspond- 
ingly small. The general problem of lubrication is to 
provide the correct means of introducing the lubricant 
into the bearing so that the oil film will be established 
quickly and will be maintained. The first thing to deter- 
mine is the point of oil entry. 

In Fig. 3 is shown the position of a loaded journal in 
its bearing, the direction of rotation and the location of 
the high-pressure area being as indicated. The point 
of oil entry should be on the approach side of the high- 
pressure area. This will permit the journal to quickly 
carry the lubricant into the high-pressure region before 
the oil has had an opportunity to be squeezed out 
through the end of the bearing. Establishment of this 
oil film in the high-pressure area separates the bearing 
and journal surfaces and this movement causes the cen- 
ter line of the high-pressure area to move in the same 
direction as the shaft rotation. This movement of the 
high-pressure area will continue as the load increases 
or the slipperiness of the film of lubricant increases. 

lf the point of oil entry were at B, Fig. 3, it would be 
necessary for the journal to carry the lubricant through 
an angle of about 270 deg. of rotation before reaching 
the point where the oil film is to be established. Failure 


to establish the film would be made evident by the cen- 
ter line of the high-pressure area moving in a direction 
opposite to the direction of rotation of the journal. 
That is, continued contact between the journal and the 
hearing surface would cause the shaft to climb up 
higher on the wall of the bearing. 

With a properly established oil film, the movement of 
the center line of the high-pressure area in the direction 
of the rotation of the shaft is quite appreciable as shown 
in Fig. 4. This figure illustrates the action of a 2-in. 
diameter chain-driven camshaft made of 1045 S.ALE 
steel, hardened and ground, running at 2,000 r.p.m. 
under a load of 200 lb. As shown in the figure, the 
center line of the high-pressure area has moved through 
an angle of 23 deg. in the direction of the shaft rotation. 
Further travel of this high-pressure area is limited 
because it cannot cross the line of action of the load. 

Movement of the lubricant when it is introduced on 
the side of the bearing opposite to the high-pressure 
area is illustrated in Fig. 5. The film of lubricant 
quickly spreads and in the low-pressure area of the 
bearing where the clearances are relatively large, it 
would tend to leak out at the ends. There would then 
be insufficient lubricant to properly form the film in 
the high-pressure area. 


0:/ leakage out of the bearin 
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Fig. 3—As rotation 
tinues an oil film is estab- 
lished over an arc of about 
2 deg. Fig. 4—The cen 
ter line of the high-pressure 
area then moves in the di- 
rection of shaft rotation 
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PRODUCT DEVELOPMENTS 











Design Changes in 1936 Cars 


@ Developments in automotive de- 
sign are popularly appraised on the 
basis of change in appearance. On 
this basis, among the 54 models dis- 
played only two—the — Lincoln 
Zephyr and the front-drive Cord— 
can be considered entirely new de- 
signs this year. 

Similar in principle to the design 
used on the Chrysler Air Flow 
models of two years ago, the Lin- 
coin Zephyr is designed so that body 
sheets carry an appreciable struc- 
tural load. Torsional rigidity is ob- 
tained entirely from the body; no 
separate chassis frame is used. 
Iclimination of deep chassis side rails 
in this model made possible a body 
floor low enough so that there are 
no running boards. However, this 
has required a relatively high tun- 
nel for the drive shaft. It is inter 
esting to note that with relatively 
munor changes in the body, the power 
plant could be shifted to the rear, 
indicating that perhaps this possibil 
itv was in the minds of the designers. 

Two recent developments inde 
pendent springing and remote-con- 
trolled gear shifting—were adopted 
in designing the new front-drive 
Cord. Elimination of the solid front 
axle and the adoption of a V-type 
motor made possible a short hood 
length. In outward appearance the 
Cord introduces a new stvle in de 
sign characterized by the absence of 
ornamental decoration, 

While many models have gone in 
for more radiator gadgets, trick 
hood ventilating louvers, chromium 
trim and decorative grilles, several 
others show a trend toward greater 
simplicity. Studebaker in a new 
line stvled by Helen Dryden has gone 
far in simplifying decoration. 

Relatively little change from last 
vear has been made in spring. sus- 
pensions or wheel mountings. The 
new Lincoln Zephyr, like the Ford, 
has transverse springs overhanging 
both front and rear. On the Cord 
a tranverse spring is used at the 
front, supporting wheels independ- 
ently mounted on swinging arms that 
take driving thrust as well as brak 


The Cord combines 
a distinctive appear- 
ance with a nex 
front - drive V -8 


motor 
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In the Lincoln Zephyr the body carries all 
structural loads since no frame is used. The 


|” 12 motor closely 


Ing torque appled to the front 
Wheels. 

In the Hudson line, a radius rod 
for each end of a conventional front 
axle relieves the springs of braking 
torque. More flexible springs are 
used, with axle alignment and steer 
Ing geometry contre led by the rigid 
radius arms. 

\Ithough changes in styling or 
appearance on the whole were not 
extensive, many detail design 
changes and improvements were 
made. In the bearing metals adopted 
for connecting rods, spun babbitt is 
still used in 20 models; 16 others 
have steel-backed babbitt of the in 
terchangeable or removable type: 
13 models, including all of the 
Chrysler line, have — steel-backed 
copper-lead. Chromium-silver-cop- 


resembles the Ford V-8 


per alloy is still used on the three 
Pontiac models, but in each one coq 

per-lead alloys are substituted in cars 
that are to be shipped to southwest 
ern states. The copper-lead bearings 
are better able to resist attack fron 
some types of lubricating oi] com 
mon in that region. 

Motor design rather than price 
class or size is apparently the con 
trolling factor in selection of beat 
ing materials. Among cars in thie 
low-priced group, Ford uses separa 
ble babbitt in a large part of the pr 
duction, Plymouth has steel-back« 
copper-lead, and Chevrolet and Te1 
raplane use spun babbitt. 

Main bearings are steel-back« 
babbit in 27 models including For 
and Chevrolet, while 17 models 1 
cluding most of the heavier cars us 
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Steel-backed 


cadmium-silver bearings are used on 


bronze-backed babbitt. 
5 models. Dodge and De Soto have 
adopted copper-lead on cadmium 
nickel for the two middle crankshaft 
bearings. 

Piston material in 46 models this 
vear is aluminum alloy, with 18 of 


them using anodic coatings to resist 
wear. Cast iron is still in use in 6 
models, in each case tin plated to re 
duce wear. Ford has adopted a new 
tvpe of alloy cast steel piston that 
weighs approximately the 
one of 


same as 
aluminum. This type of 
piston is also used in the V-12 
Zephyr engine. 

\luminum alloy evlinder heads 
are being adopted rapidly, and are 
standard on 20 models this’ vear. 
()ther manufacturers offer an alum! 
num head as optional equipment in 
nearly every instance. 

With the increased adoption of 
aluminum evlinder heads, compres 
sion ratios have been increased again. 
Compression ratios between 6.00 and 
6.50 are now standard in 37 cars, 
and optional heads with ratios higher 
than 7.00 are offered. 

for timing, 45 models have chain 
lrive while 9 have fabric gears. -\s 
compared with last vear this repre 
sents a small increase in the number 
it chain drives. 

Valve seat inserts are now used in 
13 models including all cars built by 


hrvsler and Ford. Composite ex- 















Hudson 
raplane 


and Te 
front 
axles are held by 
drop-forged rad 
ius arms. (Left 
Studebaker this 
vear Was ST) led b\ 
Helen Dryden 
who developed a 


design relativ: ly 


free from orna- 


Mentation 


haust valves with an austentic steel 
head welded to a stem of SAE 3140 
has been adopted by Packard, 
Graham, Hupmobile, Nash and 
Studebaker. 

(il filters are 
models—a 


standard on 28 


1 


| but Plymouth are cars 
\uto 


Into JU 


in the higher price groups. 
matic chokes are designed 
models in the higher price brackets. 
Ventilated clutches are standard on 
35 cars. 

Pans in the Chrvsler Airflow and 
Lincoln Zephyr are mounted on the 
crankshaft In all other models 
/ belt drive 1s used. The angle ot 
\ ranges from 46 deg. to as low as 
28 deg. An angle between 40 and 
#5 deg. has been adopted for mor 


than half the models 


® Beryllium-Copper Dies 
for Plastic Samples 


Molds for plastic parts having 
surfaces or contours that are expen 
sive to machine are now being made 
at low cost 
copper dies. 
ing applied as a low-cost method of 
obtaining a limited number of 
sample parts even where final dies 
would be machined from steel. 

\Wood or plaster models are made 
from preliminary drawi 


from cast’ bervilium 


This process 1s also be 


s. These 
parts are used in making the berv] 


1g 


hum-copper castings which are then 
heat-treated and used as molds for 
plastics. Since the beryllium-copper 
mold can be remelted with relatively 
little loss, the die cost for a sample 
quantity of plastic parts may be as 
low as 10 per cent of the cost of 
machined steel dies 


© Thermoelectric 
Operation for Valves 


ln thermocouple elements com 
monly used in temperature indi 
cating and controlling instruments, 
the current generated is too small to 
operate relays or electromagnets. 
The current can be increased either 
by increasing the temperature dif 
ference between the hot and cold 
junctions, or by decreasing the elec- 
trical resistance of the circuit. 

Both used in the 
thermoelectric gas valve shown here 
made by the Milwaukee Gas Spe 
clalty 


methods are 


Company. By using large 
copper conductors for the leads, and 
large cross-sections for the thermo 
couple, low 
The construction used for the ther 


resistance 1s obtained 


mocouple allows the hot junction to 
be placed directly in the gas flame 
The entire couple is inclosed within 
a heat-resisting high-chrome = steel 
tube which is also part of the circuit 
he inner element is thus protected 
from the flame. .\ current of more 
than one ampere is delivered by the 
thermocouple, which operates a 
magnetic valve directly 

When used as a shut-otf control 
for Vas burners. the the rmocouple 
1S placed in the pilot flame When 


the couple is heated the current in 
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creases through the operating coil 
surrounding an armature of low 
permeability nickel iron, and the 
armature is lifted, opening the gas 
valve. If the pilot light goes out, 
the gas valve remains closed. 


Sight Veeht 
Die-Castings 


For underwater parts of outboard 
motors, aluminum allovs have been 
obtain light 
weight and corrosion resistance. = In 


extensively used te 


former models of the Johnson “Sea 
Horse” the alumimum alloy” parts 
were sand cast or made in perma 
nent molds. In the new model 
shown here, many of the castings 
have been replaced by aluminum 
silicon alloy die-castings. 

Because the die-castings have 
smooth surfaces and accurately held 
contours, manufacturing costs on 
these parts was reduced nearly one- 
half. In addition, closer tolerances 


and simplification in) design made 


possible by die-casting resulted in 








appreciable reductions in assembly 
time, and contributed also to a re- 
duction in weight. 

Some of the larger die-cast parts, 
the rudder (1), rudder block (2), 
attaching clamp (3), and tube clamp 
(4+), are shown in the accompany- 
ing illustration. 

Other improvements incorporated 
in the new model include a new 
cooling system using both pressure 
and vacuum, and a carburetor per- 


nutting a six to one speed range. 


® Periodic Lubrication 


Eliminated 


Since business machines seldom 
eet much attention as long as they 
continue to operate, bearings re 
quiring frequent oiling are often 
neglected until excessive wear oc 
curs. [limination of the necessity 
for periodic lubrication has the fur- 
ther advantage of cleanliness. In 
addition to the class of operators 
who never oil a machine, there are 
those who overdo it. In the new 
rotary Ditto machine shown here 
the necessity for periodic attention 
to lubrication has been eliminated 
entirely by extensive use of sealed 
and oilless bearings. The only part 
requiring any attention, and then 
only twice a year, 1s a small speed 
reducer. \ll other bearings are 
lubricated for life. 


Die-castings replace sand 
castings for aluminum al- 
loy parts in the Johnson 
outboard motor, resulting 
in lower costs and caster 


assembly 


(Below) Four alumina 
silicon alloy die-castings 


made by Doehler for the 


Johnson motor 


rotary 








Other features incorporated in 
the machine include rubber cam 
rollers to eliminate noise and vibra- 
tion. Cast aluminum is used for the 
rotating drum to obtain quicker 
starting and stopping. The drum is 
anodically treated. The operating 
mechanism is assembled in a die-cast 
frame which is a separate unit from 
the cabinet. 

Complete operation is controlled 
by pedals, leaving the operator's 
hands free for feeding.  I[llumina- 
tion is built in, controls are inter- 
locked to prevent improper opera- 
tion, and all the parts are cadmium 
plated or chromium plated to pre- 
vent Corrosion. 


© Random Jottings 


Coca-Cola syrup is a highly vola 
tile product and is affected by con- 
tact with most metals and alloys. 
for shipping syrup from the fac 
tory to distributors, 55-gal. drums 
are made of USS 18-8 stainless 
steel. The same material is used for 
tanks, sugar feeders and pipe lines 
in a recently constructed plant so 
that the syrup comes in contact with 
nothing but stainless steel. 


Baseball bats made by A. G 
Spalding & Bros. are processed with 
Temp-Urd-W ood. In this process 
the bats are impregnated with a svn- 
thetic resin and heat-treated, 


Veglected lubrication woul not affcc t the New 


Ditto duplicator because sealed or 


ollless bearings are used throughout 
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HE USUAL method of di- 

mensioning the location § of 

bolt holes when making en- 
gineering drawings is to give a 
bilateral tolerance (plus or minus 
tolerance) for such dimensions. The 
problem of determining these toler- 
ances is sunple when the holes are 
arranged in a straight line but be- 
comes more complex for more than 
one row of holes and for holes 
spaced about a circle. When deter- 
mining the relation between the 
tolerance to be allowed and_ the 
minimum clearance (minimum hole 
diameter minus maximum — stud 
diameter), the following factors are 
to be considered: (a) Number of 
holes, (b) number of rows or cir- 
cular spacing, (¢) manner of. at- 
taching mating parts together if 
studs have loose fit in individual 
parts or if studs are rigidly fixed in 
one part, (d) importance of hole 
location from the edges (or equiva- 
lent) of the parts. 

The tolerance allotted for the hole 
spacing dimension is determined by 
the relation of the minimum clear- 
ance and the number of holes and 
rows of holes. With studs having a 
loose fit in the individual parts, the 
entire minimum clearance is utilized 
for tolerance calculations when the 
parts are fastened together. One- 
half the minimum clearance is util- 
ized for tolerance calculations when 
the studs are rigidly fixed in one of 
the parts. 

Whether a group of holes be accu- 
rately located from the edge or from 
another hole, the method of estab- 
lishing dimensional limits is the 
same. When the distances from the 
edges are important all the holes are 
dimensioned from these edges. If 
not important, one of the holes 1s 
selected and the locations of all the 
other holes are dimensioned from 
that hole. This type of dimension- 
ing results in a minimum number of 
compound tolerances. 


In the formulas tor Figs. 1 to 6: 


& Minimum clearance 

‘i Tolerance (+ or —) 

H Minimum hole diameter 

B = Maximum stud or bolt diameter 
s Spacing of holes or studs 

R Normal bolt circle radius 


Each illustration shows a com- 
bination of conditions. In Figs. 1 
and 2, the dimensioning above the 
center line represents two holes in 
parts and dimensioning below cen- 
ter line represents three holes (or 


lolerances and 
Clearance Limits 


F. J. POTTER 
Timken Silent Automatic Company 


How the limits of clearances can be established by 


expressed tolerances or can be fixed by limit gages 



































2 isin Macias Dict eel ceitia neal iieiia daa ale ele O5€ 
C-T=H-B T=-C-H-B ea . 
! hole or more cation from end of parts importantor ~ Si . 
3 holes or more - Location from end of parts not moortont 
C-2T-H-B T=0.5¢-48 aa ve 
. nz T/2T 
FIG.1 “ae oe eee studs loose fit in the ir 
individual parts tS : 
C=H-B= Cosec 26°34' xT C=2.23549T 
eS Ss ss T=Sin 26°34'xC€ T=0.44724€C 
0.5T t Studs riaid J tixed ir ne part 
TF Ww C=H-B=Cosec 26°34'x2T C=447008T 
T=Sin 26°34'~x .5C T=0 22362¢C 


FIG.4 ~Double row - 6 holes or more - 
Location from edges of part 
: S 


not important. 

















- Jo kiy B Th H Double row- 4holes or more- 
. Location from end of part important 
' t ¥ 
M4 Si- > 
ke 4 $2 . 
‘Center line of first hole or end port 
2 holes-Location fromend of part 10+ important+ 
C=2T=H-B T=0.5¢=48 
1 hole or more -Lox« ation tron ena of ports important or 
Sholes ormore-Location from ena f parts not imp rtor + 


C=4T=H-B T=0.25c= 48 


FIG. 2 - Single row with studs rigidly fixed 
in one part 
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s "4 . S 
1 45° / \ Ke r lin P 
oR it aan ah 
SX y 
5¢ a i>» FSX 
4 S 5 (BQN Wy 
O.5 TA) Ss wo 0.5T Tan 4! 2T/2T =1 
| tuds se tit inthe individ 1] part 
Studs loose fit in the individual ports C=H-B=Cosec 45°x 2T C=2.8284T 
C=H-B=Cosec 45°xT C=1.4142T T=Sin 45°x0.5C=0.35355C 
_ T=Sin 45°x C=0.70711C Studls rigidly fixed in one part 
Studs rigidly fixed in one part Cc H-B Cosec 45°x 4T C=5.6568T 
C=H-B=Cosec 45°x2T — C=2.8284T T=Sin 45°x0.25€ T=0.17678C 


FIG.5 -1row or more -I hole or more-Location 
from edges of part important. 
3rows or more -9 holes or more- 
Location from edges of part not important 


T=Sin 45° x 0.5C =0.35355C 
F1IG.3-Double row -4 holes - Location from 
the edges of the parts not important 
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TABLE I—VALUES OF T AND C 








Fit of Studs in Parts 


Studs Loose Fit in Both Parts 


Studs Rigidly Fixed in One Par: 





No. of 


Location 





; ~— Radius Fig. — T in in. Value Cinin. Fig. |Value 7 in in./Value C in i 
their equi alent) in the parts ows Holes from Edges Toler No. - 0.031 T = 0.010 No. C = 0.031 T = 0.010 
Both methods of attaching t! Si 

Ol ; , od of att iching Une Single 2 Not 1 Cor T or 2 0.5Cor 2T or 
parts, with studs loosely fitted important 0.031 0.010 0.015 0.020 
or rigidly fixed, are shown in Single lor Important 1 0.5Cor 2T or 2 0.25Cor 4T or 
Figs. 3. 4+. 5. and 6. Figs. 5 more from end 0.015 0.020 0.007 0.040 

mS. D4, Os.% as, 3 
and 6 also represent more Single 3 or Not 1 0.5Cor 2T or 2 0.25Cor 4T or 
me : more important 0.015 0.020 0.007 0.040 
than one condition in the quan ; 

; : 1 arr; Lee . Double 4 Not 3 0.7C or 1.47 or 3 0.35Cor-¢ 2.87 or 
titv and arrangement of the important 0.021 0.014 0.0lla 0.028 
holes. The tolerances given aim ae Not : : aires ee r aan at. 
must be such that parts made more important 0.014 0.022 0.007 0.045 
to the minimum dimensions Single 1 or Important 5 0.35Cor 2.87 or 5 0.18C or 5.7T or 

. : . 0.011 0.028 0.0056 0.057 

will properly fit with mating Scar eral baste P : 
arte , a i : ‘ Triple 9 or Not 5 0.35Cor 2.87 or 5 0.18C or 5.77 or 

parts that are made to the or more more important 0.011 0.028 0.0056 0.057 

maximum dimensions. The il- : = 
: : 3 Holes 587 0.35Cor 2.87 or 0.18C or 5.77 of 

lustrations show a part with equally 0.58 0.011 0.028 0.0056 0.057 

° ° . Ps spacec : 

Mun Spacing of holes or 4 within 1 427 0.4Cor 2.457 or 0.2Cor 4.97 or 

studs mating with a part hav- sci or — wien — 
ing maximum spacing of holes 6 347 0.43C or 2.3T or 0.22C or 4.6T or 

at ; Holes on 0.34 0.0130 0.023 0.0060 0.046 

or studs. The value of toler bolt 6 4 

‘e Tj 4 .¢ circle 8 327 0.44C or 2.167 or 0.22C or 4.37 or 

ance in terms of minimum 0.32 0.014 0.0216 0.007 0.043 
, learance C or vice versa 1s de- 10 Radius ] 317 0.44C or 2.257 or 0.22C or 4.5Tor 

termined to meet these con 0.31 0.014 0.0256 0.007 0.045 
ditions. 12 31T 0.44C or 2.257 or 0.22Cor 4.5T or 

; Aen 0.31 0.014 0.025 0.007 0.045 

No. criticism can be made 








determined 
for the spacing dimensions in a 
single row, whether the location from the end of the parts 
is Important or not as in Figs. 2. For the 


of the tolerances 


1 and 2. other 
examples where compound tolerances are involved, the 
determined tolerances might be debatable as being too 
strict. It is also improbable that mating parts would 
both reach the extreme conditions in opposite directions. 

In Table [I are given the values for the tolerances 7 
and the minimum clearance C in terms of each other, 
also their numerical values when 0.010 in. and 0.031 
are assigned 7 and C respectively. The minimum value 
for the normal bolt circle radius FR is given in terms of 
/’ and numerically when 0.010 in. is assigned as the 
value of 7. The 0.010 in. value of T is the usual tol- 
erance allowed for fractional dimensions and a drill 
y's In. larger than the maximum stud diameter is usually 
selected for the clearance holes. 

There are several 
tions on bolt circles. 


ways of dimensionmg hole 
The method shown in Fig. 
specity the radius with an expressed tolerance and to 
designate the number of holes with a note, also that the 


loca 
@) 1s to 


holes must be equally spaced within the tolerance 
selected for the radius. 

Derivation of the formulas for 7 and C becomes 
complex for holes on bolt circles, Fig. 6, when the 


highest possible degree of accuracy is desired. Reason- 
able accuracy for the values of 7 and C 
from the formulas given in Table IT, 


the formulas being comparatively simple. 


can be obtained 
the derivation of 
The value ot 
the angles, which vary with each individual problem, are 
taken as shown, to keep the triangles involved as right 
triangles, thereby simplifving the calculations 
The discrepancy in the angle opposite / 1s ignored. 


angle 


dimension 
ing the locations of bolt holes without expressed. tol 
his ‘Principles ot 
Manutacturing.” By this system 
dimension. 1s hole 
and the variation permissible 1 


learle Buckingham suggests a method of 


erances in book, Interchangeable 
a flat or exact 


spacing 


decimal 
used for the Measurement 
s given by specifving the 
size of the gaging pin or gaging hole. 

‘tween the gage and 


In Fig. 7 is shown the sation he vag 


54 


a part having a combination of both methods of fasten- 
ing parts together. With the flat or exact method of 
dimensioning, exact dimensions for locating the holes or 


studs from the edges of the part are used when the 
location is important. In Fig. 7, C = minimum clear- 
ance; H = minimum hole; / = maximum bolt; Gp = 


gaging pin; Gi circle of eccen- 


tricity. 


gaging hole; D 


The reason for such dimensioning is that a gage hav- 
ing pins or holes of the size specified and spaced accord- 
ing to required dimensions shall check the part. By this 
method the holes can be eccentric in any direction to 
the points dimensioned, the radius of eccentricity in- 
creasing with an increase in hole size. 


Studs /oose fit in 
nolividdual parts ~~~. 









Studs rigidly fixed 
mone par ? 


Bo/t circle 


















Max---- 
Normal/- 
Min. ---f-~ ty Max. bo/t circle equal spacing ghora’+ 
} Min. bolt circle equa/ 
spacing chord -T ~ 
ot or -Pilot 
ess, Lon 
Fy yr A ke 
360 deg. 
No. Ho/es 
R 
!_.C=Studs 
“’ loose fit 
(AN 0.5C=Studls 
a F rigidly fixed 
1 deg. or less*x- post Pee Min, bolt circle 
Min. bo/t circle 4. “A } 7,0 aegy --Center of 
,DOIT CIT " “a z: Ey zE— hole or stud 


equa/ spacing chord a ay ne Y 
Approx. 90 deg a M4 8 SS, Bf. -- A oeg. 
Max. bolt circle equal __/>f-*- E/T 7 "| &-90 deg 
spacing chorol A eg >= D og. A , approx 
» /O5T_-r 


Center of hole or stud 


g 
C=Studs /oose fit 


Norm< ho/t 2 . 
4 circle 0.5C=Studs rigidly fixed 


Max. bo/? 


circle 


Enlarged view of hole centers 


FIG.6-Holes on bolt circles ~ Equally spaceal 
within tT with radius+T 
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TABLE II—DIMENSIONING HOLE LOCATIONS ON BOLT CIRCLES 





Formula for any number of holes 3 Holes 4 Holes 6 Holes 8 Holes 10 Holes 12 Holes 


360 deg. 4 
{ Approx —_— 60 deg. 45 deg. 30 deg. 22) deg. 18 deg. 15 deg. he les ota part or t 
2 x , , 
a 2 No. Ho'es Mating part to be eccentric with 


] 
| 
t 


ie studs of a 














Secant A deg. 2.0000 1.4142 1.1548 1.0824 1.0515 1.0353 the points dimensioned, an 
; eee am t equal to one-quarter 
B = 0.5T X Secant A deg. 1 0.707117 | 0.577347 0.541207 0.525757 0.517657 unount equ 
the minimum clearance. 
Tan D deg. = B/T 1.0000 0.70711 0.57734 0.54120 0.52575 0.51765 When comparing the two 
Angle D deg. 45 deg. 35 deg. 16 sec. 30 deg. 28 deg.-25 sec 27 deg.—44 sec. 27 deg. 22 sec. methods Ot dimensioning bolt 
hole locations, several factors 
‘ . , 1266 : 
Secant D deg. 1.4142 1.2248 1.1547 1.0824 1.1298 1.1260 are to he considered. When 
Cosine D deg. 0.70711 0.91648 0.86602 0.87951 0.88512 0.88808 determining tolerances, the 
work of the draftsman is some 
E = Sec Ddeg. « 7 1.41427 1.22487 1.15477 1.08247 1.12987 1.12607 wrhiek os plicated, os mpared os 
With Studs Loose Fit in the Individual Parts the simple problem of deter- 
( 2E = Sec D deg. * 27 2.8284T 2.4496T 2.3094T 2.16847 2.25967 2.25207 nuUnInNgs the gaging hole or oa 
ging pin sizes. The use of a 
With Studs Rigidly Fixed in one Part ‘ ; 
chart. with the values for the 
% i ; 5 5 ‘ i i i Z 5 2 4.5046 . 
— = See ae 5.6a0e7 +.ceer +.208% 4.30967 +. 50004 soso? tolerance and the minimum 
With Studs Loose Fit in the Individual Parts clearance o1ven, as in Table I, 
0.5C * Cos D deg 0.35355C 0.40824C 0.43301C 0.43976C 0.44256C 0.44404 simplifies the task. 
With Studs Rigidly Fixed in one Part lhe ec entric Itv ol the holes 
to the points dimensioned with 
0.25C x Cos D deg 0.17677C 0. 20412C 0. 21650C 0.21988 0. 22128¢ 0. 22202 
out expressed tolerances 1s 
Cot 1 deg. = 57.29 : ay ae ae ae ; 
F 4 Cot 1 deg. X B +7 58.25T 41.57 34.0T 32.07 31.1257 30.757 contained in a circle when the 


hole locations are given. The 





eccentricity of the holes to 
the mean dimensioned points 
he method of fastening parts together is the only with expressed tolerances is usually contained in a 
factor to be considered when determining the relation- rectangular area as in Fig. 8. As the rectangular 
ship between the specified size of the gaging pin or hole shaded area lies within the corresponding circle of 
and the minimum clearance. If the studs have a loose eccentricity, expressed tolerances restrict the amount of 
fit in the individual parts, the diameter of the gaging variation in the hole locations. 

pins is the same size as the maximum diameter of the 
studs. Holes of minimum diameter in such parts will be 
eccentric to the points dimensioned, an amount equal to 
one-half the minimum clearance. If the studs are rigidly 
fastened in one of the parts, the gage can invade the mini- 
mum clearance not over 50 per cent. Therefore, the size 
of the gaging pins or holes must be of a diameter equal 
to the maximum stud diameter plus one-half the mini- 
mum clearance. This will allow the minimum diameter 


The system of expressed tolerances for bolt hole loca 
tion dimensions makes possible inspection with measur 
Ing instruments possible, but gages also can be used. If 
a gage is used to check the dimensions, the parts should 
be checked with gages equivalent to those made for 
pieces where the tolerance is not directly expressed 
Although such gages would not check the dimensions 
given, they would allow the parts to vary more than the 
tolerances allowed under certain conditions. The gages 
can also check the coinciding features of mating parts 

The system of locating holes without expressed tol 
FIG. 7-Dimensioning the location of holes erances allows parts to be checked with a gage. \l 

without expressed tolerance though gages are to be preferred for checking the parts, 
the drawing should supply enough data to allow the 
checking to be done with measuring tools. It is neces 
sary to check each hole or stud in relation to all the 
other holes or studs in the part. When a large number 
of holes or studs are involved, the unexpressed tol 
erance method makes this checking impractical 














































7 aaah The outline of both areas of 
| eccentricity co/nciae only at 
> T e+} ee these four points - 
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BEARING METALS 
for Severe Service—H 


RIESENT trends to increased performance in the 
design of airplane and automotive engines, high- 
speed diesels and heavy machinery are bringing up 
Kor normal bearing service 
standard bronzes and babbitts are satisfactory, but for 


many bearing problems. 


more severe service the new bearing alloys have distinct 


advantages. 


Although no one bearing material is best for all apph 


cations, each of the alloys have outstanding properties 
In the first installment 
of this symposium appearing on page 362 in the Octo- 
ber number, bearing requirements in automotive engines 
Contributions from engineers of three 
bearing alloy manufacturers described the composition, 


as well as definite limitations. 


were outlined. 


structure and properties of copper-lead, cadmium-silver 


copper, and cadmium-nickel bearing alloys. 


In this 


concluding installment, more materials are described. 
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Fig. 3—Microsection of Satco at 100 


diameters showing dispersed hard parti- 


cles of calcium-lead compound 
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per several bearing metals of the 
‘ type designated as lead-alkali and lead- 
alkaline-earth metals have been developed re- 
cently in Germany to withstand more severe 
service, the only type that has been exten- 
sively applied in this country is Sateo. The 
structure of this bearing metal, as shown in 
Fig. 3, consists of a network of calcium lead 
compound (CaPbs) dispersed throughout a 
ground mass of lead containing tin and cal- 
cium in solid solution. In addition to having 
good frictional properties, this material is 
atfected by temperature than babbitt 
alloys. 


less 


From the hardness curve shown in Fig. 1, 
this lead-alkali bearing metal still retains a 
fair amount of its room temperature hard- 
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ness at 400 deg. F., a temperature which may be 
reached in gas engines. At this temperature, in both the 
tin-babbitt and the lead-base alloy the hard constituents 
in the bearing metal will be forced into the softened 
matrix. In the lead-alkali metal, the matrix will still 
support the hard particles. 

As shown by the data in Table I, Satco metal starts 
to melt at temperatures more than 100 deg. F. above 
that of two standard alloys. Safe operating tempera- 
tures for the lead-alkali metal are so high that the 
lubricating oil may smoke and thus give a warning 











TABLE 1—Characteristics of Three Bearing Alloys 


Temperatures in deg. F. 
SAE 13 | SAE 11 Satco 
Lead-Base Tin Bearing 





Babbitt | Babbitt | Alloy 
Mold temperature, «.c.0ss.0sscce 190 180 225 
Solidus temperature............ 462 460 563 
Liquidus temperature........... 500 684 | 788 
Casting temperature. .....2..... 660 800 | 1025 





TABLE II—Tensile Strength of Bond with Lead-Alkali 
Bearing Alloy 


Tensile strength, Ib. per sq. in. 


Bonding Surface Fine finish Rough finish 


EN a inicnrs a wie irainsetiiess oialsialeleurt 8,250 8,020 
MANTANESE-DFONTE. «2 26.00.0600 7,720 8,750 
10 per cent aluminum-bronze 

(COBRET PINEET)......0200600000 8,250 10,180 








Graphited Bronze 
Bearings 


H. J. SHAFFER 
Federal Bronze Products Company 


Ne recognized limitation in graphited bearings has 

been the effect of heat on the binder that holds the 
graphite in the bronze bushing. [xtensive research 
during the past four vears has resulted in the develop- 
ment of a binder material unaffected by any tempera- 
ture that the bronze itself will withstand. These graph- 
ited bushings therefore meet the design conditions of 
high speed and heavy loads used for plain bronze bear- 
ings, and at the same time eliminate the problem of oi! 
or grease lubrication for speeds of 2,000 to 3,000 r.p.m., 
or lower. 

In combination with the improved binder, a new form 
of groove has added greatly to the lubricating effect of 
the graphite. As shown in Fig. 1, the bearing surface 
s divided into diamond-shaped areas by grooves filled 
with graphite. The grooves, occupying about 25 per 
‘ent of the total bearing area, are machined into the 
nner surface of the bushing, extending within +5 in. 
‘rom each end. 


signal that the bearing is not functioning properly be- 
fore the bearing metal melts out. 

Alloys wipe at temperatures close to the melting 
point of their most easily fusible constituents. The 
Wiping temperature of tin-base babbitt is about 320 
deg. F. while a temperature of 520 to 550 deg. F. is 
required for Satco metal. 

The bonding strength of this alloy has been deter- 
mined by casting } in. of metal between the previously 
tinned ends of 0.8 in. diameter metal rods. The strength 
of the butt joints was determined by pulling the speci- 
mens in a testing machine, with the results shown in 
Table IT. 


means of anchorage were used. 


No dovetail grooves or other mechanical 


Compressive strength data for all three bearing alloys 
are shown in Fig. 2 for 25 per cent deformation. The 
higher the temperature the greater the percentage dif 
\t 400 deg. F. 
the lead-alkali metal has approximately twice the com- 
pressive strength of babbitt metal. Under heavy loads 
found in crankshaft bearings in modern railway diesel 
engine, this characteristic of Satco has led to its adop- 
tion in such trains as the New Haven “Comet,” the 
surlington “Zephyr.” the Union Pacific 1/-10007, and 
the Boston and Maine “Flying Yankee.” 


ference 1s shown in favor of Satco. 


The trend in designing bearings is to use thinner 
linings, particularly in automobile engines where linings 
as thin as 0.03 in. are being used. Diminishing the 
thickness of the bearing metal linings considerably pro 
longs the life of the bearing since a thin lining is sub- 
jected to less bending stress. Also a thin plate of soft 
material between two hard bodies has a greater flow 
resistance than a thicker plate of the same material. 





Fig. 1—In the Federal bearing a graphite mia 


ture is pressed into machined grooves and baked 


Under actual service as well as laboratory test con- 
ditions, these graphited bearings show even less wear 
than many types of oil-lubricated bearings. In a com- 
parative test an oil-cup lubricated bearing showed five 
times as much wear as the non-lubricated graphited 
bushing, as shown in Fig. 2. The temperature of the 
plain bronze bearing was 32 deg. F. higher than that of 
the graphited bearing. 

Since the graphite in the grooves spreads a film over 
the bronze surfaces, the bearing friction is as much as 
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25 per cent less than the friction in regular bronze 
bearings. The thickness of the graphite film being 
much less than the clearance required for an oil film, 
this type of bearing can have closer tolerances. 

Since the binder and the graphite lubricant are un- 
affected by steam, water, gasoline or oils the graphited 
bearings can be used in any service which does not 
affect the bronze. Gasoline pumps, bottling and can- 
filling machinery, chemical pumps, and food or chemical 
mixers are operating with graphited bearings designed 
for the same loads and speeds that would be permitted 
with well lubricated bronze bearings. 

Because the bearing needs no lubrication it is also 
being applied to airplane control pulleys, spring shackles 
on buses and trucks, tread pins in caterpillar-type trac- 
tors, and boom bearings in concrete mixers. 

Under conditions of high temperature, graphited 
bearings retain their lubricant, reducing wear in such 
applications as furnace conveyor rollers and_ electric 
furnace bearings. In centrifugal separators used in the 
sugar industry the chemically resistant graphite provides 
lubrication during starting as well as at high speeds. 

Where resistance to certain chemicals is required 
materials other than bronze are being used for the bush 
ing. In order to save weight, graphited aluminum 
bushings are being used in one application. Since both 
the shaft and the bearing surface quickly become coated 
with a thin film of graphite, other alloys than bronze 
give good bearing performance. 


Fig. 2—Comparative wear ona dry graphited 
bearing and an oil-lubricated bushing, both 


supporting the same load on a common shaft 
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In any tvpe of graphited bearing the graphite must be 
permanently retained in the bushing. Since the graphite 
alone has little strength, a binder must be used to hold 
the graphite mixture in the grooves. This mixture in 
plastic form is forced into the grooves under high hy- 
draulic pressure and the bushing then is baked. After 
this heat-treatment the graphite composition becomes an 
integral part of the bearing. In addition to hardening 
the graphite mixture, the binder material also has some 
lubricating value which improves the performance of 
the bearing at elevated temperatures. 





Bronze Bearing Alloys 


MANY developments that have taken place during 
the last several years in new bearing materials have 
been more with regard to improved processes of pro- 
duction than with new alloys. However, one of the 
new materials developed is a nickel-bronze having a low 
thermal expansion. As compared with most bearing 
metals, this alloy expands only a small amount with an 
increase in operating temperature. Yet, it has a load 
capacity in excess of that of many other bearing metals. 
According to N. K. B. Patch of the Lumen Bearing 
Company, this alloy machines readily and also holds its 
strength well at elevated temperatures. 

The nickel bronze bearing has high resistance to wear, 
but because of this property the bearing requires ac- 
curate tooling and operates best with hardened and 
ground journals. 


ANOTHER nickel-bronze alloy developed by the A. W. 
Cadman Manufacturing Company is reported to have 
the following pre yperties : 


Tensile strength eed. . dies’ .55,000 Ib. per sq.in 
Ti Ws UMN 605 c0 oats 9 feccenls cies wit a peda eae .. 48,000 Ib. per sq.in. 
Elongation in 2 in. .. 


Brinell hardness 


peace ..0 tod per cent 
80 to 100 


In compression, the vield point of this alloy is given 
as 24,000 to 25,000 Ib. per sq.in. Therefore, a bearing 
pressure as high as 4,000 Ib. per sq.in. still allows a 
factor of safety greater than five. 

The alloy was developed for applications such as 
rolling mill machinery subjected to extreme load pres 
sures and slow speeds. However, the maximum load 
speeds are dependent on the proper selection and appli 
cation of the lubricant. 


BECAUSE of its high hardness and resistance to wear 
after heat-treatment, beryllium copper is also re 
ported to be finding applications as a bearing alloy. 
According to L. LL. Stott of the Beryllium Products 
Corporation, no large-scale applications have vet been 
made, but several designers are testing the alloy. One 
engineer reports that a heat-treated beryllium copper 
bushing has successfully withstood tests under a unit 
bearing load of 14,000 Ib. per sq.in. The steel shaft 
hardened to Rockwell C-58 rotated at a speed of 8,00 
rpm. No other bearing alloy tested withstood this 
1, 


high load. 


ACCORDING to E. M. Staples of “\luminum = In 
dustries, “.\lthough we have not developed any ne\ 
materials recently, we have contributed by making avail 
able all standard bronzes in 6-ft. lengths. Wath stand 
ard bearing bronzes available in rod form, many part 
formerly made of vellow brass can now be made ec: 
nonucally of bearing bronze on screw machines or tu 
ret lathes.” 


POWDERED bronze bearings are being applied to 
number of designs in which it is desired that no lubric 
tion attention be required. Such bearings are made | 
compressing and heat-treating powdered bronze. T1 
porous bushing is then saturated with oil. When 
service, the oil is fed by capillary action, 

The use of the powdered metal process of form g 
hearing metals is now being rapidly extended to otl 
materials. Preliminary reports from laboratories d 
close that powdered metals can be prepared with mixtur’s 
and compositions not possible with cast metals. 
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Charts Simplified 
By Using Distorted Coordinates 


An explanation of methods for constructing ~ 


straight-line charts of equations that are 


normally represented by curves. Typical 
examples are given of their application o 


CARL P. NACHOD 
Vice-President, Nachod & U.S. Signal Company, Ine. 


EKLATIONS between two variables may be ex- 
pressed by two methods: An algebraic equation 
When 
there are three variables in the equation, then a curve 
inay be represented by two of the variables, with the 
third assumed constant. By assigning another value 


or a curve using Cartesian coordinates. 


to the third variable, a second curve may be drawn, 
and so on, with as many curves as there are values 
assigned to the third variable. Such a family of curves 
is difficult to construct with the curves close together 
and the interpolation between them is likely to be 
inaccurate. It would be much more convenient. if 
these curves could be represented by straight lines. 

lf the equation is of the first degree, that is, if no 
term contains more than one = variable having an 
exponent of 1, then the curve will always be a straight 
line. But, if the equation has more than one variable 
In any term, or one variable with an exponent higher 
than one, then the equation will be a curve. The typical 
equation for any straight line is, 


=arri 


In this equation the term > is the intercept on the 
)’-axis and a, the coefficient of .v, is the tangent of the 
angle that the line makes with the X-axis. If a family 
of curves is made from y ar b by drawing a 
curve of simultaneous values of 2 and y for each suc- 
cessive value of a, with > constant, these will be straight 
‘'s or Trays passing through a common point. For 


( 
lues of b, with a constant, these lines will be parallel. 


a 


By the method of anamorphosis, or distorting the 
coordinates, any curve can be represented by a straight 
line. For example, a curve such as the one shown in 
Ie, 1 can be represented by the straight line ab. The 
point p in the curve, with abscissa .r, 1s moved hori- 
zntally to g on the line so that its new abscissa is .”, 

Vhen every point on the curve has been so trans- 
fe red to the line, the curve will be represented by 
th straight line referred to the new coordinates. 

‘the equation of a proportional scale along the 
) axis, is y = ma, where a is the variable and am is 
th seale factor or modulus—the linear unit adopted 
o the drawing. It is evident, however, that @ could 











Fig. 1—Any equation can bi 
represented by a straight line 


by distorting the coordinates 


represent any function of a, that is, any algebraic term 
comprising @ with constants but with no other variable 
in the term. 

For the purpose of showing this anamorphosis, talk 
the hydraulics equation, 


( Ji 


In this relation g is quantity of water in cu.ft. pet 
sec. flowing through a pipe of diameter d in ft. under 
a hydraulic head of ft ft. If am is the modulus for 
for the g-scale along the }’-axis, then 

With ms the modulus of /i along the \-axis, 

mov] 
J) , 

By substituting g from Equation (1) and /t from 
Ixquation (4+), y can be expressed, 


” 


If the maximum value of /t is 10, for a leneth of 
about 6 on the /i-scale, then 6 when / 10. 
Substituting these values in Equation (3 


} 


Hl 1s ap 


proximately 2 and the /i-scale is 2Vh. Takine 
3 ft. as the maximum for d, with 10 for /i, the maxi 


mum value for g is 179. Assuming this scale about 


6 in. long, then y 6 when g 179. Substituting 

these values in Equation (2), mm, 1s 1/30 nearly, and 

the g-scale is y \V/q/30. Substituting this value of y 
in equation (3), 

0) 195 174 ( 

Assuming d 1 for the first ray, then y O.105.x. 


This is the equation of a straight line passing through 
the origin, with the line making an angle whose tangent 
with the horizontal is 0.105. After drawing the X 
and }° axes 6 units in length as shown in Fig. 2, each 
axis 1s graduated to scales given above. 

From the origin along the Y-axis a distance of 10 
convenient units is marked off and 1.05 of the same 
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476 ge! draulic equations containing three 
| Scale ffor/d Rays x=—z a) j fj ; 
140 a’ oly variables, with the formulas for the 
ols [ mats wd eae wer y scale graduations shown on each axis 
i) } - 
> 120 T sae so oc +4 
| | j we S . ao , , ‘ ' 
0 } | > ; Eras am 9 Therefore the equation for the ray 1s, 
Vv | { - R 
= 100 t | | 3 my 
9y | | = 6 3 hd 4 
a } | Bro + > E : me . ; 
it | + . : 5 i 
4 % ' y . 
5 80 = For m, = 1/30 and m. = 2/3, then 
- ry - y = 0.315h¢x. One scale for h rays is 
. so | 0: > sufficient. Additional / rays have been 
a | T : ? 
& 4 drawn in. 
ay $y the same procedure, as shown in 
BS 40 Fig. 4, Equation (1) can be charted with 
cE. x along the X-axis. Equation (1) solved 
for d gives d? = q/6.3h*. The scale 
20 Be oe ae ee equations are y = md”, and * = my2/h* 
' Therefore, 
) +44 ++ —+—1 0 n ] 
0.2 0.5 1 2 10 = \ 
h Hydraulic Head in Feat x"=2Vh mz ©.) 
FIG.2 Kor 11, 2/3, and ms = 6, the value 
for y 1S, 
y = ——x = 0.017654 8) 
56.7 


units used for the perpendicular axis. The ray through 
this point and the origin gives all values of /) and q 
for d = 1. Similarly, for d 2, the perpendicular 
is 2 1.05; and so on for each ray. The rays may 
be more quickly determined by making each vertical 
unit 1 instead of 1.05; and the rays are erected at 
1/1.05 & 10 or 9.53, instead of at 10 units. 

In this example the rays up to d = 3 fill but halt 
the chart, and therefore additional rays are drawn in. 
But after the ray for d = 4, the scale becomes longer 
than the chart and the intersections become acute, tend- 
ing toward inaccuracy. Therefore, a second d scale, 
at right angles to the first, is constructed for values of 
d = 4 and higher so that no intersection is sharper 
than 45 deg. The new scale is calculated by solving 
Iquation (6) for x giving the relation, 


= 


0.105a? 


For d = 4, the value of x is 0.595y. Then 10 units 
are laid off vertically from zero and 5.95 units per- 
pendicularly, and so on, using the same perpendicular 
for each ray. 


If the y-scale for the rays is erected at x = 0.315, 
by substituting this value in the ray equation y = 
0.105d2. the scale equation becomes y = d*/3.  Sim- 
ilarly if the 2-scale for the rays is erected at y = 5, 


the relation for the scale equation becomes, 


47.6 
(7) 
a° 
The extra rays drawn in will not give the higher 
values of h. The dotted index lines show, for a pipe 
diameter of 3 feet and a head of 5 feet, that 127 cu.ft. 
per second will be discharged. 
Anyone of the three variables can be used for the 


X-axis. In Fig. 3, d is taken along the X-axis in- 
stead of h. The equations are y = mig and + = my2d*. 
460 


As an alternative to placing the scales 
for the g rays parallel to the axes, for convenience a 
45-deg. line can be drawn 6 units from the origin and 
marked off as a scale. The ray intersections will 
always be greater than 45 deg. on this line. The equa- 
tion of the line is y = 6 — +x, and for a ray is y = 
0.01765gx. When these simultaneous equations are 
solved for x and y, designating the distance from the 
upper end of the oblique scale to the d ray as L, the 
equation of the oblique scale 1s, 


avv2 


| 
| 


by + 1 


In this equation a is the side of the triangle and 
bq the coefficient of . in Equation (8) for the ray. 

Figs. 2, 3 and 4 therefore illustrate the three ways 
of plotting Equation (1) according to the principles 
of anamorphosis. In drawing up working charts the 
scales are chosen so as to make square figures of 
approximately 6 in. on a side. The same problem 1s 
shown solved on each of the charts by the dotted index 
lines. A scale with uniform graduations is reproduced 
at the right of each of the figures so that the values of 
x and y may be checked, whatever the scale of the 
reproduction may be. Graduations should be sufficiently 
close that proportional interpolation will not introduce 
errors greater than other graphical errors. Charts of 
this type may be represented with only a few of the 
rays drawn. With a plainly marked scale on the figure, 
as many rays as may be needed can be readily drawn on 
the chart. 

When there are four variables in the equation to he 
represented, the four variables may be reduced to three 
by introducing an auxiliary variable q equal to any 
two of the variables. In terms of the force P in 1). 
required to compress a spring F in. per turn, where 4 
is the wire diameter and D the mean diameter of tlie 
spring coil, the helical spring formula 1s, 


F = PD*/kd* 
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For a steel spring the constant & is G/8 or 144 
10°. To reduce the number of variables to three, let 
qg equal PD*. Then q = kFd*. These two equations 
for g are plotted as two charts having the ordinate q 
in common. The common ordinate must 
have the same scale equation in both charts although 
it need not be graduated. 

For the first equation, g - 


Fig. 5, 


fr’, 


the coordinate scales are + 


shown at the left in 
P/20 and y = 


q/100. The equation of the ray is y = D%x/5. The 
equation of the ray scale on }’, if erected at + = 2.5, 
is y = D%/2, which has been used from D = 1.9 to 


D = 2.5; and if erected at + = 5, is y = D*, which 
has been used from D) = 1.9 down. 

For the second equation, shown on the right of the 
chart, g = 1.44 « 10®Fd*, the coordinate scales are 
v = 20F, y = q/100, and the equation of the ray is 
y = 720d*x. The equation of the ray scale on Y, if 
erected at + = 3.47, is y = 2,500d*, which has been 
used from d = 0.23, down, and if erected at + = 1.74, 
is y = 1,250d*, which has been used from d = 0.23 
to 0.28. The dotted index lines show that for a spring 
with FF 0.15, d = 0.19, and D 1.9 the force P 
is 41 Ib. 

For compactness the left chart can be moved to 
the right and superposed over the right chart, with the 
abscissas for the left chart placed above. 

This change has been made in Fig. 6, with 
all constructional data omitted and all the 
rays drawn in. The index lines show that 





therefore 


k’. Points further out on the rays beyond this curve 
denote higher stresses in direct proportion. 

Such charts best represent equations in which the 
variables do not have a wide range. In those in which 
the values change abruptly, double sets of scale figures 
will enable the most suitable parts of the scale to be 
utilized. 

As another example, Fig. 7 plots the Barth factor 
f, a multiplier for the allowable static stresses in gear 


teeth to take account of shock. The equation is 


a 


4 = 


a + v 

The equation is a hyperbola with asymptotes | 
QO and v = —4a, in which a is a constant dependent 
on the kind and condition of gearing. The values for 
a are 600, 1,200 and 3,000 respectively. Pitch-line 
velocity v is in ft. per min. The construction of the 


Constants in the Spring Formulas 








Dd k k’ Dd k hk’ 

18 66. | 8 885 
314 51.5 9 1.14 
472 49 2 10 1. 43 
. 664 43.4 
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a spring of 0.20 in. wire wound to a mean 
spring diameter of 1.6 in. will exert a 
force of 100 Ib. at a fiber stress of 60,000 
lb. per sq.in. when compressed 0.177 in. 
per turn. 

While all springs will deflect as shown, 
some assumptions will result in excessive 
stresses. In practice this chart must be 
supplemented by a determination of 
stress. With stress S constant at 60,000 
the relation between F and d is Ff = kd, 
where for each value of D/d, k has the 
value given in the accompanying table. 

Kach of these factors may be plotted 
as a curve, one of which, / = O0.885d for 
D/d = 8, is plotted superposed on Fig. 
5. Each point in this curve on a particu- 
lar ray is located vertically above the 
F-scale at a point 0.885 times the ray 
number. Thus the point p of the curve 
on the ray d = 0.19 is vertically above 
0.885 0.19 or 0.168 on F. A useful 
spring chart might be made by replotting 
Fig. 6 on a larger scale with seven curves 
01 equal stress superposed upon it, as well 
as the companion curves for ? for each 
value of D/d. This equation is P 
k? using values given in the table for 


Figs. 3 and 4—In addition to the 
form shown in Fig. 2, the other two 
variables in the equation can be used 
for the X-axis. 
ing two variables, an equation with 
four variables can be charted in 
straight lines 


Fig. 5—By combin- 
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and a minimum value of 0.2 for f, 
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are set off below the X-axis. For 
herring-bone gears, a fourth equa 
tion is recommended to replace the 


one for a = 3,000. This relation is, 


4 Although it is not a straight line, 








FIG.6 


Fig. o-—Overlaying the charts shown in Fig. 5 gives 
this simplified chart for the design of helical springs 


Fig. 7—Barth factor for the allowable 


static stress in gear teeth charted for 
different pitch-line velocities 


chart is somewhat different, as the equation must be 
solved for v7 to separate the variables. 


The equations for the coordinates are, 


i] 

II 
a 
~— 


The general equation for the ray is therefore, 
mia 


” 


this equation is shown in Fig. 7. It 
y is proportional to the square root 
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of v, other relations remaining unchanged, the plot w 
then be a straight line. 


chart on more open scales will give more accuréte 
\s in all charts, the range for the variab!:s 
must be selected to cover the conditions met in desig. 
Where a large range is needed, a large page size may ¢ 


results. 





For low velocities a separate 


lor 
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a chart. with a max:mum value of 1,200 for 


< 


more convenient than a series of small charts. 
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Cleaning Specifications for Finishes 


Standards Division—Materials and Process Engineering Department 
Westinghouse Electric & Manufacturing Company 


PART I—Volatile Solvents 
SOLVENTS: A number of solvents are 
available tor removing grease and oil 
from metal, wood, or insulation, either 
finished or unfinished. They can be 
applied to the parts with a swab or by 
immersion in a dip tank. The choice 
of a solvent depends on various factors 
as follows: 


(a) Benzine—This is a low-cost sol- 
vent suitable for cleaning surfaces 
which are to be painted or varnished. 
It is not suitable for cleaning parts to 
be lacquered due to a slight film of oil 
which remains after the benzine evap- 
orates. This film frequently prevents 
adhesion of the lacquer. 

(b) Lacquer Thinner or Toluol 
hese are solvents especially suited for 
cleaning surfaces which are to be lac- 
quered. No residual film remains on 
the work after the solvents have evap- 
orated. Change the solvents frequently 
to avoid contamination with oil and 
grease, otherwise a layer of oil may 
appear on the work after the solvent 
has evaporated and the adhesion of the 
lacquer film will not be satisfactory. 


CAUTION: The vapors of toluol are 
potsonous ma cumulative manner. Both 
hensime and toluol are inflammable sol- 
vents, and precautions must be 
ayamst fire or explosion, 


taken 
Dip tanks must 
he protected by automatic foam extin- 
guishers, and provided with ventilation to 
prevent accumulation of vapors. 


(c) Carbon Tetrachloride—This is a 
fireproof solvent and may be used 
alone or in combination with the above 
inflammable solvents to reduce their 
inflammability. The addition of at least 
an equal volume of carbon tetrachlor- 
ide will be required to obtain this con- 
dition... The 1-1 mixture is not inflam- 
mable, but the vapors mixed with air 
are explosive under certain conditions 
and must not be allowed to accumu- 
late. When used in a dip tank, the 
tank must be protected with a fuse 
operated drop lid. 

The mixture containing  benzine, 
when used in dip tanks, must be kept 
above 1.15 specific gravity, and those 
mixtures containing lacquer thinner or 
toluol must be kept above 1.20 specific 
yravity. 


WasHING: Immerse the parts in a 
tank of cleaning solution and slush 
about to remove oil, grease or dirt for 
approximately one minute, or until 
clean. Excess deposits of grease can 
he more readily dislodged by brush- 
ing while in the solution or by the ap- 
plication of an air blast as the piece is 
being raised from the tank. When 
using solvents in small quantities, wet 


GENERAL — These specifications 
cover the processes to be followed 
in cleaning metal parts for the ap- 
plication of finishes. Remove scale 
or rust by wire brushing, scraping, 
sand or shot blasting, or similar 
method. Remove oil, grease, and 
similar foreign matter by one of the 
following methods, as specified in 
finish and process specifications cov- 
ering the finish: 


PART I—Cleaning with volatile 
solvents to remove oil or other for- 
eign matter. In general, applicable 
to all kinds of parts, finished or 
unfinished. 


PART II—Cleaning with hot alka- 
line solution to remove dirt and 
grease from bare metal parts, and 
for parts from which some paint 
finish is to be removed. 


PART III — Cleaning galvanized 
parts with etching solution to ob- 
tain adhesion of paint. Required by 
U.S. Department of Commerce, Air- 
ways Division, Specification No. 310. 


PART IV—Cleaning with hot alka- 
line solution. Applies to metal 
parts, particularly steel panels. This 
is a stronger cleaning solution than 
is used in Part II. 


PART V—Stripping of paint from 
metal with a hot caustic solution. 


a swab with the solvent, and use it to 
wash the surfaces to be cleaned. 


Wiping: Wipe dry with clean cloths 
to remove dissolved grease and_ oil. 
On panels and similar pieces, excess 
cleaning solution can be removed 
readily with a cloth wiper or a felt 
“Squeegee.” On irregular shaped 
pieces, an air blast is satisfactory. 
Dryinc: Dry parts thoroughly in air 
or place in an oven at approximately 
110 deg. C. for half an hour or equiva- 
lent drying time. When dry the pieces 
shall be wiped free of dust immediately 
before applying a finish. 


Alkaline Solutions 


PREPARATION OF MINERAL CLEANING 
SoLutTiIon: This solution should be 
made up by adding 38 pounds of clean- 
ing compound ( Oakite, Wyandotte No. 
140 or other equally good cleaners ) to 
100 gal. of water. The surface of the 


PART II 


solution must be kept clean from scum, 
and the tank must be emptied and 
cleaned when necessary. The operat 
ing temperature should be between 80 
deg. C. and 100 deg. C. 

To determine strength of solution, 
put 10 ec. of cleaning solution in a 
suitably sized flask, dilute with wate 
to about 300 cc. and add 10 ce. of di 
luted hydrochloric acid. (See note.) 
Mix thoroughly and add a few drops 
of methyl red indicator. If the color 
turns vellow, the solution is satistac 
tory, if the color turns red, the solution 
\dd 2 oz. cleaning com 
pound per gallon of solution in tank. 

(Note: The diluted hydrochloric acid 
is made by mixing 50 ec. C.P. hvdro 
chloric acid with 1,000 ce. distilled 
water. Keep in a glass container. ) 


is too weak. 


WasHING: Immerse the part to be 
cleaned in the solution for approxi 
mately 5 min., or until clean. 


Rinsinc: Rinse the washed part 
thoroughly in clean water maintained 


at SO deg. to 100 deg. ( 


Dryinc: Allow the part to air-dry 
thoroughly before applying a_ finish. 
Remove all dust or remaining film 
immediately before finishing by wip- 
ing with a rag wet with solvent as 
deseribed in Part I. 

PART Il—Etching Solutions 
CLEANING: Thoroughly clean — all 
articles by washing with benzine. 
\PPLYING TREATMENT: Apply by 
brushing or dipping, to all hot gal- 
vanized surfaces which are to be 
painted, a solution made as follows: 


Dissolve in 1 gal. of soft water the 
following: 


Copper Chloride 2 02 
Copper Nitrate. 2 oz. 
Sal Ammoniac... 2 0z 
Hydrochloric Acid 202 


» be mixed in an 
earthenware or glass container. Do 
not use a metal container. After ap- 
plying allow the treated article to dry 
not less than 12 hr. betore painting. 


This solution is t 


PART IV 
Strong Alkaline Solutions 


MixInG So_utTion: Make cleaning so 
lution as follows: 


Mineral Cleaner 

(Oakite Test Q, Magnus Chemical 

Cleaner 20 R, and others), 74 0z.; 
Water, 1 gal. 

This mixture requires 20 drops of 

acid when tested as follows: To de 
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termine strength of solution in tank, 
mux the solution in the tank thoroughly 
and withdraw about 1 gal. for test. 
Allow it to cool to room temperature. 
Place exactly 1 cc. (measured with 
pipette) into a 100 cc. flask and add 
approximately 50 cc. of water. Add 
three or four drops of methyl red in- 
dicator. Then after having cleaned the 
pipette thoroughly of the solution to 
be tested, use it to add drops of nor- 
mal sulphuric acid to the solution. 
Add one drop at a time and shake the 
solution thoroughly after each drop is 
added. The correct quantity of acid 
has been added when the yellow color 
of the solution changes to a red. 


WASHING: Immerse the part to be 
cleaned in the solution for approxi- 
mately 5 min. or until clean. 
RINSING: Rinse the washed part 
thoroughly in clean water maintained 
at 90 to 100 deg. C. 

Dryinc: Allow the part to air-dry 
thoroughly before applying a_ finish. 


Remove all dust immediately before 
finishing. If a film remains on the 
work, wipe it off with a rag wet with 
solvent as specified in Part I. 

INSPECTING: The steel panels shall be 
clean so that no black smudge is ap- 
parent when the panels are wiped with 
a white cloth or white paper. 


PART V—Stripping Solutions 


MixiING SoL_uTion: Mix stripping so- 
lution as follows: Cleaning Compound 
(Wyandotte Enamel Remover and 
Others), 8 oz.; Water, 1 gal. The mix- 
ture requires 36 drops of acid when 
tested as specified in Part IV. 
STRIPPING: The solution must be kept 
at about 90 deg. C. Immerse the work 
in the solution for as long a time as is 
necessary to soften and remove the 
paint coatings. 

Rinsinc: After stripping, the metal 
parts are to be rinsed thoroughly in 
clean hot water. 





Specifications for 
Painting and Lacquering 


Standards Division—AMaterials and Process Engineering Department 
Westinghouse Electric & Manufacturing Company 


PREPARATION OF THE SURFACE: Failure 
to recognize the importance of proper 
preparation of the surface to be fin- 
ished is responsible for many poor re- 
sults obtained. No matter how good 
the paint may be, it will be a failure 
from a protection standpoint if applied 
over a wet, dirty, rusty, greasy, or 
improperly prepared surtace. Be cer- 
tain that the surface is clean, dry, and 
free from rust and scale. If rust and 
scale are not properly removed, cor- 
rosion may continue under the paint 
film, as rust and scale have the char- 
acteristics of absorbing and_ holding 
moisture. It is essential that no 
moisture be sealed in by the applica- 
tion of paint. 

Shot blasting is the best method of 
removing rust and 
brushes, steel scrapers, chisel and ham- 
mer, and abrasive cloth are also effec- 
tive. Cleaned surfaces must be painted 
at once, or the benefits derived from 
cleaning will be lost. Cold metal 
brought in from the outside must reach 
room temperature before painting or 
trouble will be experienced with dry- 
ing, and the finish will not be durable 
due to the presence of condensed 
moisture on the surface of the metal, 
which frequently causes rusting under 
the paint film. 


scale, but wire 


Refer to “Cleaning Specifications 
for Finishes” for methods of removing 
grease and dirt. Cleaning fluid must 
be frequently changed to avoid con- 
tamination with oil and grease, or it 
will become a mixture of oil and sol- 
vent and leave a layer of oil on the 
work after the solvent has evaporated. 


\PPLYING THE PAINT: Faulty applica- 
tion is classed as one of the greatest 
causes of paint defects. A paint film 
that is porous has little value as a pro- 
tective coating. Each coat must be 
smooth and thick enough so that the 
under surface does not show through 
at any point, and must have a uniform 
wet appearance. 

When brushing, work the paint well 
into the brush before starting to paint. 
Cover the surface uniformly, brush- 
ing the paint on with overlapped 
strokes. Avoid brush marks and runs 
as much as possible. 

Use good brushes and take care of 
them. Do not put brushes into water 
as it makes the bristles soft and flabby. 
Suspend the brushes in paint or in 
paint thinner and linseed oil when not 
in use, so that the bristles are com- 
pletely immersed. Do not stand the 
brushes on end, as this causes bristles 
to bend. Brushes may be cleaned for 
storage by washing them several times 


in clean paint thinner. Shake the 
paint out of the heel of the brush after 
each washing. Then wash thoroughly 
with soap and water, straighten the 
bristles, and allow to dry. 

New brushes should not be used for 
the final coats of paint. Use them on 
the priming coats until the short loose 
bristles are worked out. 

When spraying, apply uniform films 
which are continuous and unbroken at 
any point and which have a glossy, 
wet appearance. Spray the material 
wet enough to flow out smoothly. If 
material is too wet, runs or sags will 
appear. Use a cone shaped spray for 
painting small parts, pipes, angle iron, 
and small or narrow surfaces. Use a 
fan shaped spray for painting large 
areas. Move the spray gun with a 
steady motion and at such a speed over 
the entire surface as will produce a 
wet, glossy film, and avoid a varia- 
tion in the film thickness. Each stroke 
of the gun, as in brushing, shall over- 
lap the previous stroke from 4 to 4 
the width of the spray coat, so as to 
produce a uniformly and completely 
covered surface. This overlapping is 
because the edges of a 
sprayed coat are thin and porous, even 
where it seems to cover well. 


necessary 


Avoid spraying a film which has a 
dry, dusty appearance, as such a film is 
porous and will not protect the surtace. 
This is caused by holding the spray 
gun too far away from the work and 
at too steep an angle, or by not hav- 
ing enough thinner in the material 
which is thereby not well atomized. 
In applying lacquers, it is necessary 
to hold the spray gun closer to the 
work than when applying oil type ma- 
terials. Best results are obtained at 
about 6 to 10 in. with the gun held 
so that the material strikes the work 
at an angle of 60 to 90 deg. Use the 
lowest air pressure that will atomize 
the paint and produce smooth paint 
films. Generally this will be between 
30-40 Ib. per sq.in. on suction cup 
spray guns, and 40-80 Ib. per = sq.in. 
on pressure tank systems. 

For pressure tank systems, use the 
lowest air pressure in the tank that 
will give a slow flow of paint from the 
spray gun when the atomizing pres- 
sure is turned off. This varies from 
5 lb. per sq.in. for varnishes and light 
weight paints to 12 Ib. per sq.in. for 
heavy paints. When too much pres- 
sure is applied, more paint is delivered 
to the nozzle than can be_ properly 
atomized by the air pressure at the 
nozzle. Increasing the pressure in the 
tank requires an increase in the atom- 
izing pressure to prevent runs and 
sags and to produce a smooth uniform 
paint film. 
| Epiror’s NotE—These specifications 
will be continued in the February num- 
ber, in addition to which there will be 
presented specifications for typical fin- 
ishing systems. | , 
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Pitting of 
Stainless Steel 
By Leather 


J. N. SMITH 
E. F. Houghton & Company 


Fig. 3—Pitting of a stainless steel valve 
shaft that occurred while the shaft was 
stored with leather packing in_ place 


ECAUSE of its resistance to corrosion, stainless 

steel is being used more and more by manufac- 
turers of valves, pump shafts, ball bearings and many 
other parts. While it is true that stainless steel is not 
attacked in presence of many gases, liquids, and solids, 
it is subject to the tvpe of attack shown in Fig. 1 when 
used against leather. 

When pitting was first noticed in steam valves with 
stainless steel shafts, tests on the water did not disclose 
any cause for attacks. Tests on the steel did not show 
any scale marks or other defects that could act as a 
source of pitting. Then it was found that pit marks 
appeared on stainless steel valve stems before being 
placed in service, while no further attack was noticed as 
long as the valve stems were in operation. 

examination of shafts stored in a humid atmosphere 
with the leather flange packing in place disclosed that 
the pitting occurred only where the lip of the packing 
came in contact with the stainless steel. Under such 
conditions only six weeks’ time resulted in the pitting 
shown in Fig. 1. Thus, the problem became one for the 
packing manufacturer. 

Believing that certain salts or tanning materials in 
the leather might be the cause, the pitting was studied 
from a chemical standpoint. But investigation disclosed 
that the action was electrolytic rather than chemical. 
The leather absorbed moisture, and the moisture reacted 









Fig. 1-——Ordinary leather packing cut 
away showing extent of pitting occu 
ring ona stainless steel shaft during sia 
weeks storage in a humid atmosphere 
Fig. 2—| nder saine test conditions as 
in’ Fig. 1, the corrosion-inhibiting 
leather packing does not pit stainless 


steel after six months’ exposure 


with salts in the leather to set up an electrolyte causing 
an electroplating action. The stainless steel was re 
moved and deposited in the leather. ' 

Tests conducted on various types of leather indicated 
that all leather caused pitting. However, in some types 
of oak-tanned leather pitting developed faster than in 
other types. In the first attempt to control pitting, the 
type of leather that was the least active was washed in 
an endeavor to dilute the salt content. This helped 
some, but washing alone was not sufficient. 

\ttention was then directed to the development of 
a filler material that would prevent pitting. After an 
extensive series of tests, a filler was found that neutral 
ized the salts and acids in the leather, thereby eliminat 
ing electrolytic action. This treatment was found to be 
effective for all types of leather. 

As shown in Fig. 2, leather treated with the new 
filler material does not attack stainless steel. This pack 
ing was subjected for six months to the same atmos 
phere that caused the pitting shown in Fig. 1 in six 
weeks, and can also be compared with the valve shaft 
shown in Fig. 3. This pitting is typical of the attack on 
stainless steel shafts when stored with ordinary leather 
packings in place. In any application in which leather 
packings may be in continuous contact with stainless 
steel, leather should be treated with a corrosion inhibitor 
to prevent pitting. 
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QUESTION AND COMMENT 











Arc Welding in 


Conveying Equipment 


A. F. DAVIS 


Vice-President, The Lincoln Electric Company 


@A\s an indication of the 
service which are welded construction 


Severe 


must enable conveying equipment. to 
withstand, the mechanism illustrated 
in Fig. 1 is used for tilting 4,000 
pound coils in steel mills. This tilting 
mechanism, built by Mathews Con- 
veyor Company, is a= section of a 
troughed roller conveyor which brings 
coils from storage to a decoiler and 
roller leveler. 

The rollers of the tilting mechanism 
are set at an angle of 10 deg. to form 
a troughed roller bed on which the 
coils travel on their sides by gravity 
to the adjustable spring bumper on 


the tilting section. This — spring 
bumper absorbs the impact of the coils 
as they come into the section. The 


bumper plate is adjustable for ditfer 
ent length coils, allowing only one 
coil on the tilting section at a time. 

In construction, all structural mem 
bers of the tilting table are welded into 
one integral unt, with the exception 
of bearing mountings and other de- 
tachable parts. Only standard shapes 
are used. The various parts are merely 
cut to the required length and welded. 

The base of the table frame is made 
up of four pieces of standard eight- 
inch channels welded together. The 
two end pieces of the bottom frame 
extend out on one side to provide a 
firm support. \ r angle 
welded to the extending base channel 
at either end, and also welded to the 
adjacent upright acts as a brace. 

The four corner uprights are made 
of four-inch by four-inch angles 
welded to the eight-inch base channels. 
Welded to the top of the uprights and 
extending lengthwise of the unit are 
two standard six-inch channels. Two 
angles, seven inches by three inches, 
welded to the uprights complete the 
table frame and support the tilting 
mechanism. \dditional strength is 
provided the frame by a longitudinal 
six-inch channel welded to two of the 
uprights and extending along one side 
of the unit. This, together with a 
shorter channel welded in 


section of 


section 





Arc welded construction combines rigidity and reduced weight 


in the 


place between two upright intermedi- 
ate channels, supports two transverse 
angles which anchor the © tilting 
mechanism. 

The frame of the buffer which re- 
ceives the impact of the coils coming 
onto the tilting section is built up en- 
tirely of standard plate and_ tubing. 
Pieces of inch plate cut into proper 
lengths, are welded together. The 
tubular housing for the coil springs 
is welded to the bumper plate and 
frame. 

In operation, the coils are placed 
on the head end of a 100 foot con- 
veyor line by overhead crane and are 
allowed to travel by gravity toward 
the kick-off section. The section of 
the conveyor just ahead of the tilting 


Vathews tilting mechanism for a_ steel coil conveyor 


section is fitted with pneumatically 
operated brake shoes which are used 
to slacken the speed ot the coils be 
fore they enter the tilting section. 
This speed 
plished by placing air cylinders un 
derneath the points at which braking 
of the rollers is desired and mounting 


slackening is accom 


on the arm of each cylinder a mem- 
ber on which cup shaped brake shoes 
are placed. These brake shoes engage 
the outer surface of each roller for a 
distance of about 90 degrees. 

The rigidity and reduced cost of the 
are welded construction, as well as the 
fact that it permits considerably less 
handling in tabrication, are considera- 
tions which led this company to adopt 
are welding as standard practice. 





Airplane Colors 


@ To the Editor: 

In his article “Color Reactions on 
the Senses” in the September number, 
Howard Ketcham mentions cockpit 
glare as undesirable; so is cabin glare. 
In flying certain courses, with certain 
apparent altitudes of the sun, bad glare 
from the wings of low wing mono- 
planes is encountered. Knowing the 
course, the time, the surface geometry 
of the ship and its flying attitude, 
zones of high reflectivity can be de- 
termined. For these areas a_ color 
scheme should include colors of high- 
est absorption. 

\ttractive composition and combi- 
nation of color is possible even with 


this restriction, 1f demanded. If the 
surfaces are aluminum they may be 
either dyed or painted with enamel 
or lacquer. But can the dyeing proc- 
esses vield colors that are fast against 
weather, resistant to shop handling 
and available in all standard shades ? 
If the dyeing process meets these re- 
quirements, then the composition of 
the color scheme will be limited by 
size and disposition of the skin sheets, 
which in turn are established by stress 
rather than by apperance considera- 
tions. If so finished, the ship would 
look like a checker board. 

If the dyeing process is not suitable, 
then coloring will require a primer 
and enamel or lacquer on a surface 
that is clean and grease free. Often, 
skin sheets are formed, anoded, primed 
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and mounted, and color coats are ap- cently have expressed considerable chine give a continuous indication of 


plied after erection. Anoding provides interest in the interior as well as the four variables; wear, coefficient of 
an excellent mechanical anchorage for exterior color treatment of their expansion, temperature and_ friction. 
paint, but the anoding cost is equiva- planes. All but one of these concerns Wear and a sense is indicated by 
lent to that of the dyeing process, has deemed the color problem of their a small dial gage with the gage stylus 
and the cost of subsequent painting is transport lines of sufficient value to resting against the stationary disk. 
added. justify an investment in color engi- \ spring scale connected to the torque 

The outer surface of a monoplane neering. —Howarp KeTCHAM arm measures the friction torque and 
of 750 sq.ft. of wing area is around New York, N. Y. a mercury-filled expansion thermome 
2,800 sq.ft. Primer and lacquer or ter with the sensitive thermal member 
enamel to cover this surface will add imbedded in the stationary plate meas- 
some to the gross weight. The use ° ures the temperature of the friction 


of Alclad skin sheeting involves a Measuring facing at the surface. 

sacrifice in specific strength to attain ” In typical tests under constant slip- 
corrosion resistance, and a_ weight Performance of ping load, the coefficient of friction 
increase. Since the load factor ts over a range of temperature is shown 


specified by the Department ot Com- Friction Facings 1 










n Fig. 2, for four different friction 
merce, the skin weight in most designs materials. In each test a normal 
is already high enough without adding =. R. PIs pressure of 675 Ib. or 21) Ib. per 
any paint weight. Chief Engineer sq.in., of facing area was set up by 

External paint costs money to ap- IH’. C. Lipe Company the weight. Then, the driven disk 
ply and to maintain, does not con- was rotated at 1,500 r.p.m. and the 
tribute to structural strength, increases ® Friction facings for clutches and friction torque read as the facing tem 
time for delivery and reduces pay or brakes must be selected on the basis perature increased. lhe facing tem 
fuel load. With increasing traffic ot life under load conditions that perature reached 500 deg. F. in 12 
density the first step taken is to find exist in service. Such factors as 15. min. of continuous operation in 
means of increasing pavload without wear, coefficient of friction, heat gen- each of the tests shown. 
reducing range unduly, so as to mini- erated, bleeding of filler and ash resi- 
mize capital invested, and payload 1s due must be determined accurately. 
not increased by piling on paint. For Friction materials to be tested are . ° ° 
much lower cost and weight window placed on the machine shown in Kngineering Index 
curtains can be fitted. Fig. 1 between the two disks, one a “ 

The general shape of the present driven by a 50-hp., three-speed motor. Appeals for Support 
tvpe of all-metal low wing transport The other disk is held stationary by 
has evolved from the necessity for a a torque arm connected to a = spring @ The following letter speaks for it 
simple retractable landing gear, good scale. Pressure against the friction self. Engtneering Index is not a busi 
engine position for balance and etfec- facing is obtained from a 50-Ib. mov- ness venture but a professional insti 

| tive propoulsion, and safety in “belly- able weight on the scale arm. tution without profit motive. It is 
landing.” In such ships the average Instruments designed into the ma- endorsed by the major. engineering 
passenger is sold a ringside seat trom 
which he can become familiar with 
half an acre or so of light allow sheet 
dotted with a million rivet heads. As (Driving dlisk y Temperature 
“ = “ts shutting out both sun Driving \ tee Wr0licator Fig. 1 in ic tua 
glare and the monotonous “wingscape % : 
shades or curtains appear to be ie pnd he * Torque ing machine built by 


best solution. jodicator H.C. Lipe Company 
Passengers purchase transportation 
and expect safety, speed, comfort and 
dependability. Operators endeavor to .. tint ab Sviction. 
furnish these four things at a price wedi se ta 
‘ ELE SIS , , ; tube . 7 temperature and 
the customer can afford to pay, and at 
which the operator can continue in wear in clutch fa 
business. Under these circumstances, 
on an organized transport line, is the 
matter of external color of such vital 
importance ? 
—Ro.tanp V. HutTcHINSON 
Lansing, Mich. 


built-in instruments 


give direct indica- 


ings under test 


djs table 
weight 





) 


Fig. “—_ Effect | 
temperature on the 





e The the Editor rf 
Over-all color treatment would add 
appreciably to gross weight. That is 


coefhicient of friction 
for four types of fac 























why no mention was made in the Indicator ; ing materials 
article of solid color treatment. How- 
ever, most transport operating com- 4: 100 
panies make os actical use of distinctive, 5 45 7 1. 2 | = _| | 
ornamental and effective looking re i, = ———— 
lines of color to impart appeal to the = ——e rm Ps i 
exterior appearance of their passenger w 50 ee a ee eae 
planes. This is the color treatment S95 |_ ; 3 be. | a ee 
referred to in the article. 5 a =T 

Pan American Airways, -American  £ | | | 
Airways, United Airlines and Trans- 150 200 250 300 350 400 450 500 
continental and Western Air, Inc., re- Temperature in Deg. F. 
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societies, from some of which it has 
received financial support in the past. 

All important articles that appear in 
both English and foreign language 
engineering publications are classified 
and indexed in the Engineering Index 
by fields and subject matter. Use of 
the /ndex enables an engineer to as- 
semble quickly all the articles on a 
particular subject. 


lo the Editor: 

@ American engineers need the Engi- 
neering Index just as the lawyer needs 
the Reported Decisions, the doctor 
needs the Jndex Medicus, the chemist 
needs Chemical Abstracts. For engi- 
neers it is the sole index of current 
technical literature which is authorita- 
tive, complete and up-to-date. 

For every designer, whether he uses 
it today or tomorrow, or even if he 
does not happen to use it at all, the 
Index should be instantly available in 
case he should find it necessary to 
learn what others have found or are 
doing along a particular line. Were 
the /ndex to cease to function, such 
information regarding progress in 
engineering science would almost im- 
mediately become unavailable. 

Because of the great cost of as- 
sembling and classifying the wealth 
of information, the /ndex has been in 
financial straits. To save and_ per- 
petuate this tool so necessary to 
engineering science, a group of engi- 
neers, educators and industrialists, 
headed by Dean Collins P. Bliss, Dr. 
Frank B. Jewett and Dr. John V. N. 
Dorr, are undertaking to raise a work- 
ing capital fund to see the Index 


through a five year period under a 
plan to make it self-sustaining at the 
end of that time. The appeal is di- 
rected to American industrial corpora- 
tions which benefit directly or in- 
directly through the application of 
engineering science. 

This approach is necessarily upon 
the broad principle that American in- 
dustry is indeed mutually interdepen- 
dent, and that the obligation to keep 
technical information available to all, 
in an organized, classified manner is 
a general obligation applying to all in 
the industrial community. 

The appeal for funds was begun last 
spring. To date a number of corpora- 
tions have generously responded, with 
contributions ranging from a few 
hundred dollars up to ten thousand. 
But more funds will be needed. They 
will be needed sorely, and, although 
payments may be spread over five 
years, assurance that they will be 
forthcoming, must be given now. 

The Jndex must live on. The de- 
pendence of industry upon engineering 
science, the pride of the engineer in 
his profession, alike demand it. To 
every captain of 
without reservation: 

“No cause of which we know is 
more justly entitled to your support; 
none will return more certain benefits 
to the industrial community. As 
liberally as you can, contribute to the 
fund that will make perpetual the 
truly invaluable service which the 
Engineering Index gives.” 


industry we = say 


—Co.uins P. BLIss 
President 
Engineering Index National Committee 





rypyve Y 
light Setscrews 

lo the Editor. 
@ In Product Engineering, September 
number, John E. Hyler mentions that 
in order to permit a setscrew to get a 
good hold on a shaft it might have a 
dog point and that the hole to receive 
the point could be drilled with a spe- 
cial seating tool, a sort of screwed 
drill making use of the tapped hole to 
get the drilling pressure. 

| am atraid that unless the thread 
were unusually fine this scheme would 
tail—the feed would be too fast for the 
drill. As already proved in several 
works in England, the parallel point 
has the fault that under continued 
stresses it tends to work loose. By 
several concerns it has been aban- 
doned in favor of that illustrated in the 
accompanying sketch which also shows 
the means for fitting it. 

The part to be held is secured with 
a screwed drill bushing which is used 
to guide a flat-ended drill as shown. 
Sufficient drill bushings (hardened ) 
are provided for a complete batch of 
work so that all the parts can be com- 


pletely assembled and positioned be- 
fore drilling starts. 

One manutacturer of hollow set- 
screws (in the U.S.A.) had at one 
time a large trade in these taper- 
pointed screws in England. No doubt 
that or some other screw concern 
would be willing to supply the screws 


Threaded ari// 
bushing ~\ 
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A taper-pointed setscrew that 
will not work loose. The threaded 
bushing locates the taper drill 


if required in sufficiently large quanti- 
ties. If not, the screws could be 
home-made but of the type shown, de- 
signed to employ a screwdriver of fair 
strength. —Francis W. SHAW 

Hhitworth, England. 


Wrong Steel 
Specified 


@ In the article “Nickel-Alloy Gear 
Materials and Their Heat-Treat- 
ments,” in the October number, the 
second paragraph on page 371  in- 
correctly refers to SAE 2450. The 
correct specification is SAE 2350 for 
applications requiring a high quality 
gear of small or medium sections. 


Patent Laws 
Should Be Scrapped 


To the Editor: 

@ | know nothing about the American 
Economics Foundation except what 
you mentioned in the editorial in the 
May number of Product Engineering. 
What or who they are makes little 
difference to me. Even though they 
were wolves in sheep’s clothing, I be- 
lieve I would rather espouse _ their 
cause than to try to justify the present 
patent system, as it appears you have 
elected to do. Praise for the present 
patent system will find many more 
sympathetic readers among patent at- 
torneys than among engineers” or 
manufacturers. 

The first paragraph of your May, 
1935, editorial begins, ‘Encouraged 
by the monopolistic privileges granted 
by patents, American initiative and 
inventive ingenuity created the prod- 
ucts which are the foundation of our 
industrial enterprises.” This is not 
responsible for most of our scientific 
discoveries or mechanical inventions. 
The very natures of the men usually 
engaged in such work is entirely at 
odds with such a statement. Many of 
them if working independently have 
applied for patents only to record their 
claim to invention or to prevent some- 
one, having knowledge of their work, 
from raising the question as to who is 
entitled to credit. Naturally, the ma- 
jority want success as measured by 
dollars and cents, but the spirit which 
drives them to real accomplishment is 
the urge to solve any problem and a 
more or less academic joy in achieve- 
ment. 

For instance, the early inventions of 
Pupin were not patented until he was 
persuaded to do so by friends. In his 
biography “From Imigrant to In- 
ventor,” Mr. Pupin says, “The opinion 
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of the highest telephone authority in 
the world that my solution of the La 
Grangian problem has a very im- 
portant technical value was more 
gratifying to me than all the money in 
the world.” 

You discuss in the second  para- 
graph the distribution of profits, if 
any, from patents and state that “less 
than one out of 1,000 patents get be- 
vond the development stages; even 
fewer show a profit.” Isn’t it evident 
that there is something wrong with 
the system when out of 1,000 so-called 
inventions something less than one 
should be profitable? Just what per- 
centage of applications are granted, | 
do not know, but think what a price 
the American public is 
something it does not get. Each ap- 
plication usually requires a_ pre- 
liminary search for possible previous 
conception, maybe a much more costly 
complete search. Then there is the 
preparation of the application and the 
usually numerous resubmittals before 
the patent issues. After it is granted 
it means absoluely nothing until it is 
tried in the courts and the patentee 


paying for 


must have the price to carry it 
through. When it is all through, he has 


one chance in eight of having a valid 
patent. 

In the third paragraph you state 
“Our patent system was instituted for 
the purpose of guaranteeing to in- 
ventors the exploitation of their 
patents free of competition.” Honestly, 
does the patent system guarantee any- 
thing, with the excepion of the occu- 
pation of a much too large number of 
our better educated and more ingeni- 
ous individuals in the profession of 
patent attorneys?’ How can it profess 
to guarantee free exploitation or pro- 
tection to the inventor when he must 
after spending a considerable amount 
for his patent, still risk a law suit 
of very indefinite proportions, if he 
considers his patent infringed? He 
must do the protecting himself and 
knows before he starts that he has one 
chance in eight of finding his so- 
called patent worth anything. 

You state that one of the purposes 
of the American Economic Foundation 
is to oppose the “abuses” of the patent 
system. That certainly is a big job, 
for one has to have very little to do 
with patent transactions before com- 
ing in contact with many serious in- 
justices. For instance, right now there 
is a law suit threatened where two 
patents evidently conflict. Both ap- 
plications were prepared by the same 
partnership of patent attorneys. In 
the threatened suit one member of the 
firm under his own name represents 
the plaintiff, the other member in his 
own name represents the defendant. 
In other words, these two companies 
pay the attorneys hundreds (maybe 
thousands) of dollars to secure for 
them valid patents. 

Consequently, our patent system as 


it is now constituted defeats its own 
purpose; the public would be better 
served, research would be just as at- 
tractive, and progress would be just 
as rapid if the whole system was 
gradually discontinued. If the patent 
attorneys and the patent office do not 
cooperate to change the percentage of 
tested patents found valid to something 
like seven out of eight good rather than 


one out of eight good, it seems in- 


evitable that either the government 
must protect the patents it grants o1 
recognize the system as a farce. 

It is possible that the professors you 
mention in your August, 1935, edi 
torial really are not “inviting scorn 
or derision upon themselves and theit 
profession.” Maybe theirs is a “voice 
crying in the wilderness.” 

-H. N. Booker 


Lancaster, Ohio 





Dimensions Wanted 
for Optical Ex- 
tensometer 


To the kditor: 
@In a Martens mirror extensometer 
used to measure the elongation of a 
tensile specimen, a 
1,000 is desired. 


magnification of 
With the dimensions 












































Designers are lable to overlook the 
fact that departmental foreman and 
their mechanics are always at a tre 
mendous disadvantage where new de 
sign is concerned. The foreman who 
is suddenly faced with a new set ot 
prints does not and cannot stand on an 
equal footing with the engineer who 
has pored over a design. 

It is not always good strategy to 
send the engineer into the shop to im- 
part the 


necessary knowledge on a 


KK x > 
" ) 
41 y\ 
a BA |.---- Holder 
| 2 e 
\ | Light 
\ Mirror source 
— AG 
Y 
Milian r x What dimension a 
\ will give a magnifi 
Drum with +. : ; 
sensitized paper “> Extensometer cation of 100 for 
this optical exten- 
someter 2 
- ” 
>-« 0.054 
<r t--7est piece 
.-- Mirror 
e ~ 
surface 
” 
0.175 z-- Bottom support 
Kot 
shown in the accompanying diagram, given design to the various depart- 
at what distance must the recording ments. This may be done to advan- 


drum be placed to obtain this magni- 
fication ? —W. W. Mone 
East Chicago, Jnd 


Cooperation on New 
Design 


To the Editor: 

@When new designs meet with psy 
chological inertia on the production 
line, the wise thing is not to ignore 
them, but to face the facts and make 
the best of it. If and when foremen 
become touchy, and mechanics under 
them become disgruntled, grouchy or 
next thing to rebellious, they are not 
in a position to add that indispensable 
help which helps in making a new de- 
sign of any kind a 
success. 


thorough-going 


tage only in those cases where the de- 
signer possesses a great deal of tact as 
well as teaching ability. The least 
show of a high hat manner or of im- 
patience on his part will immediately 
engender a quiet opposition that ends 
all hope for full cooperation 

One means for obtaining coopera 
tive effort is to submit new designs to 
a shop conference for comment, for 
questions, and for general discussion 
as to advantageous means and methods 
of production. In the conference will 
be included departmental foremen, de- 
signers, and a _ representative num- 
ber of higher-class mechanics. This 
method allows time for the design to 
“soak in” without 
anyone, and often brings forth sugges- 
tions of value both on the design and 
its production, and engenders the feel- 
ing that it is 


embarrassment to 


“our” problem 
Joun E. Hy ter 
Peoria, Ill 
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Anti-Friction bearin 























FIG.24 
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N THIS concluding article, ten typical ap- 

plications of ball and roller bearings are 
shown for transmissions, steering mechanisms, 
universal joints, generator, and front wheel 
drives that have been used in automobiles. 


Fig. 24——The use of ball bearings predom- 
inate im passenger car transmission, but in com- 
mercial velucles both straight and tapered roller 
bearings are used extensively in transmission 
because of the more severe loads. In this spur 
vear transmission the drive shaft 1s mounted on 
ball bearings. The countershatft rotates on two 
long roller bearings, and the pilot bearing is of 
the same type. 


Fig. 25—Until recently most transmissions 
were of the straight spur gear type, but now 
the constant mesh helical gear transmission is 
in general use. In this typical transmission, the 
tooth spiral angles are so arranged that the gear 
thrust is taken directly on the ball bearing near 
est the gear. Snap rings act as shoulders for 
the bearing outer races, making possible 
through-bored holes. 


Fig. 26—The main shaft of a large truck 
transmission is supported by three ball bear- 
ings. Lach constant mesh gear is mounted on 
two tapered roller bearings, these idling gears 
being engaged by toothed clutches. The drive 


shaft 1s piloted on a long roller bearing. 


Fig. 27—Both the main shaft and_ free 
wheeling unit are supported by tapered roller 
bearings. The thrust reaction from the tapered 
bearing is taken by four balls on the end of the 
main shaft, the radial load being supported Dy 
a straight roller pilot bearing. 


E. WOOLER 


Chief Engineer, The Timken Roller Bearing Company 




















FIG.26 
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FIG.27 
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FIG. 30 




















FIG.31 
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FIG. 28 





Fig. 28—In a unit power plant type of trans- 
mission the forward end of the clutch shaft is 
supported on a ball bearing. Although the service 
is not severe, adequate means must be provided 
for lubrication. The bearing is held in place by a 
plate which also. retains the original filling of 
evrease. The clutch throw-out ball bearing is of 
the conventional type. 


Fig. 29—This universal joint spider oscillates 
on a full set of small diameter rollers bearing in 
hardened cups, a type commonly designated as 
“needle bearings.” The advantage of this type 
of bearing is that it retains the initial lubricant 


supply between the rollers. 


Fig. 30—A\n example of a small conventional 
worm and segment steering gear. The self-con 
tained cage and roller assembly of the tapered 
roller bearing is mounted directly on either end of 
the hardened and ground worm Phis mounting 
eliminates extra pieces necessary with the standard 
tvpe of bearing. .\pproximately 8O per cent efh 
ciency is attainable in steering gear mechanisms 


mounted on anti-friction bearings whereas 40 pet 


cent was the best when plain bearings were used. 


Fig. 31—\W orm thrust in this steering mechan 
isin. is taken in both directions by ball bearing 
inner race being the worm itself. The tapered 
roller bearings of the follower roller bear directly 
against the heat-treated lever forging 


~ 


Fig. 32—Ball bearings are used extensively for 
supporting the armature shaft of generators 
Magneto type or annular non-separable types of 
ball bearings are used. Seals prevent the lubricant 


from reaching the inside of the generator. 


Fig. 33—The bearing problems in front wheel 
drives differ but little from the conventional rear 
drive. In this front drive installation tapered 
roller bearings are used throughout with the ex 
ception of the clutch throwout bearing. .\nother 
type of wheel mounting is shown 
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Papers on Design at 
A.S. ME. Meeting 


UMEROUS papers dealing with 
mechanical design problems will 
be presented at the annual meeting of 
the American Society of Mechanical 
Engineers to be held in New York City, 
December 2-6. The technical sessions 
will be held December 1 to 5 inclusive. 
On Tuesday morning, December 3, 
the Railroad Division will hold its first 
session at which A. |. Lipetz will pre- 
sent the report of his committee on 
“Progress in Railroad Mechanical En- 
gineering.” At the afternoon session 
of the Railroad Division, on the same 
day, E. S. Pearce will present a paper 
entitled “Locomotive and Car Journal 
Lubrication.” Simultaneously — there 
will be a session of the Applied Mechan- 
ics Division at which R. W. Bailey 
will present a paper on “Design As- 
pects of Creep.” Other papers at this 
latter session will be “A Method of 
Analyzing Creep Data,” by R. G. 
Sturm, C. Dumont and F. M. Howell: 
“The Creep of Metals,” by A. Nadai 
and E. A. Davis; and a paper “Residual 
Stresses in Cold-Drawn Brass Tubes,” 
by C. G. Anderson. 

At the morning session of the [ron 
and Steel Division, Wednesday, Decem 
ber 4, there will be a paper by J. R. Con- 
nelly and C. C. Hertel on “Bearing In- 
vestigation by the Varying Wear 
Method,” the results of researches con- 
ducted at Lehigh University. 

At the session of the Textiles Divi- 
sion, held simultaneously, there will be 
a paper by R. DeVere Hope on “Power 
\pplications and Other Mechanical 
Features in Connection with Textile 
Printing.” 

Papers to be presented at the after 
noon sessions on Wednesday, December 
4, include “Stresses in Three-Dimen- 
sional Pipe Bends,” by William Hov- 
gaard; “Creep of Steels as Influenced 
by Micro-structure,” by L. L. Wyman; 
“Lateral Oscillations of Rail Vehicles,” 
by B. F. Langer and J. P. Shamberger. 

Thursday morning, December 5, the 
\eronautics Division will have a ses- 
sion at which three papers will be de- 
livered—"‘The Design and Performance 
of a High-Pressure Axial Flow Fan,” 
by L. S. Marks and Thomas Flint: 
“Pressure Losses in Rectangular ElI- 
bows,” by Richard D. Madison and J. 
Richard Parker; “The Rating of Air- 
craft Engines,” by Gaylord W. Newton. 

Thursday afternoon there will be de- 


livered papers on “Film-Lubrication 
Theory and Engine-Bearing Design,” 
by E. S. Dennison; “Analysis of Plate 
Examples by Difference Methods and 
the Superposition Principle,” by D. L. 
Holl: “Buckling and Ultimate Strength 
of Compressed Rectangular Plates,” by 
S. Timoshenko. 

Morning sessions will begin at 9:30 
a.m. and afternoon sessions at 2 p.m. 
A one-third return fare railroad rate 
will be available to members of the 
American Society of Mechanical Engi- 
neers, American Society of Civil Engi- 
neers, Federated Management Associa- 
tion, American Ceramic Society, the 
Society for the Promotion of Engineer 
ing Education, the American Society 
of Heating and Ventilating Engineers 
and the American Society of Refriger- 
ating Engineers. Those attending the 
meeting and who wish to avail them- 
selves of the one-third return fare 
privilege should secure certificates 
which will entitle them to return tickets 
at the rate of one-third the regular one 
way fare. 


A.S.A. to Compile 
New Dictionary 


T has just been announced that the 
compilation of a new dictionary of 
letter symbols and abbreviations will 
be undertaken by the American Stand- 
ards Association. 
of new 


The rapid coinage 
words and terms, and_ the 
adoption of many foreign words and 
phrases in the various fields of engi- 
neering and sciences, has made desir- 
able a new compilation of standard 
To this end, the committee on 
symbols and abbreviations of the 
\.S.A. has been reorganized and will 
begin at once the intricate task of co- 
ordinating existing abbreviations and 
symbols, and rewriting the present 
standards into a comprehensive man- 
ual of letter symbols and abbrevia- 
tions. The scope of the work reads: 
“Standardization of letter symbols and 
signs for equations and formulas, and 
abbreviations for use in publications.” 

In line with American Standards 
\ssociation procedure, the committee 
is anxious that every group that has 
a problem with respect to abbrevia- 
tions and symbols in its own field, be 
represented on the committee. Any 
group that has published its own stand- 
ards or symbols is urged to submit a 


usage. 





copy for consideration by the commit- 
tee. Because of the difficulty involved 
in writing this universal simplified 
language for all phases of engineer- 
ing, the committee is urging those in- 
terested to send comments on the 
standards which have already been 
approved and suggestions for useful 
new symbols and abbreviations not 
now included. Communications should 
be addressed to Dr. J. Franklin 
Meyer, National Bureau of Stand- 
ards, Washington, D. C., chairman 
of the committee. 

Twelve standards for letter symbols, 
abbreviations and graphical symbols 
have been developed by the technical 
committee of the American Stand- 
ards Association, which has been at 
work for many years. Recently in 
order to simplify the work of the com- 
mittee, it was divided into two parts, 
one covering the letter symbols and 
abbreviations, and a second covering 
the graphical symbols. Letter symbols 
and abbreviations cover mathematics, 
physics and mechanics, — structural 
analysis, hydraulics, heat and thermo- 
dynamics, photometery and illumina- 
tion, aeronautics, electric and magnetic 
quantities, radio, and abbreviations for 
scientific and engineering terms. 

The committee which will prepare 
standards on graphical symbols will 
start work soon and will also request 
comments and suggestions on_ its 
phase of the problem. 

Standards already approved by the 
\merican Standards Association and 
which are being studied for possible 
revision are: Symbols for mechanics, 
structural engineering and testing ma- 
terials; symbols for hydraulics; sym- 
bols for heat and thermodynamics ; 
symbols for photometry and illumina- 
tion; aeronautical symbols; mathe- 
matical symbols; letter symbols tor 
electrical quantities ; graphical symbols 
used for electric power and wiring; 
graphical radio; 
graphical symbols used for electric 
traction including railway signalling; 


symbols used in 


graphical symbols for telephone and 
telegraph use; abbreviations for scien- 
tific and engineering terms. 


Story of Stainless 
Told by Sound Film 


V HAT is claimed to be the first 

sound picture on the manufac- 
ture, fabrication and application of 
stainless steel, was shown at a meet- 
ing of the Engineering and Construc- 
tion Section of the Institute of Amer- 
ican Meat Packers, on October 18, at 
the Drake Hotel in Chicago. This 
film, produced tor Republic Steel Cor- 
poration, is described as one of the 
finest examples of modern industrial 
motion picture photography. Off- 
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screen narration describes in non 


technical language the scenes which 
tell the story of the making of stain 
less steel, its fabrication and its uses. 

After following through the pro 
duction of stainless steel, the film de- 
picts the 
fabrication, and 


more important phases of 
demonstrates how 
stainless steel can be welded, soldered, 
spun, drawn, stamped and formed. Fol 
lowing this the film, called “Enduro, 
Republic's Perfected Stainless Steel,” 
shows installations and applications of 
stainless steel in widely varving fields. 
The subjects covered include every 
thing from the architectural applica- 
tions on the Empire State and Chrysler 
buildings to dainty wrist-watches and 
jeweled mountings. The fields of de- 
sign touched upon include automotive, 
oil refining, dairy, food handling equip- 
ment, surgical and dental equipment, 
chemical manufacturing and domestic 
products. 

The film consists of four standard 
reels and will be ready for distribution 
shortly. The production scenes of the 
film were taken at the Republic plants 


at Canton and Massillon, Ohio. 


Porcelain Research 
Laboratory Completed 


ESIGNED to be the most efficient 
heise for conducting research 
and developing new porcelain enamels, 
the extensive laboratories of the Chi- 


cago Vitreous Enamel Product Com 
pany have just been completed. \ 





] 


unique feature of these laboratories 
the new and extensive use that has 
been made of porcelain enamel as a 
building material. 

\ main laboratory room, analytical 
chemical laboratory, office of the dire¢ 
tor of research, color and frit control 
laboratory, physical instrument room, 
experimental 
smelt 


smelting department, 
record room and shower and 
locker room, form the main divisions 
and occupy a total area of approxi 
mately 10,000 sq.it. 12,718 


sq.ft. of special acid-resisting “satin 


Exactly 


MEETINGS 


American Institute of Electrical 
Engineers— Annual meeting, Engi 
neering Societies Bldg.. New York, 
N.. ¥., Jan. 28-31 H. H. Henline, 
secretary, 33 West 39th St., New 
York, N. 4 

Society of Automotive Engineers 

\nnual Book-Cadillac 





meeting, 


Hotel, Detroit, Mich., Jan. 13-17 
John A. C. Warner, secretary, 29 
\ 


Vest 39th St.. New York, N. \ 


EXHIBITIONS 





Exposition of Chemical Indus- 
tries—Grand Central Palace, New 
York, N. Y., Dec. 2-7. Charles F 
Roth, manager, Grand Central lal 
ace, New York, N. Y. 

Motor Boat Show—Grand Cen 
tral Palace, New York, N. Y., Jan 
17-25. Ira Hand, manager, 420 
Lexington Ave., New York, N. \ 
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A corner of the main room of the new laboratories 
he Chicago Vitreous Enamel Product ( 


matt” porcelain enamel, ce veloped 1Ot 
rehitectural purposes, was used for 
most of the interior finish. 
Equipment in the chemical 
tory includes: 


labora 
electrolytic equipment 
for determining such elements as 
cobalt, nickel and copper; draft-fre 


balance room where all weighing 


done with two chain-o-matic balances: 
a double work table which includes 
combustion equipment, a muffle ele 


tric furnace for igniting precipitate 


and thermostatic control baking equip 
ment; and other apparatus 

In the experimental smelting d 
ment are three experimental smelters 
with a capacity of from 50 to 75 Ih., 
depending upon the type of enamel b 
ing developed, and two larger smelters 
with 150 Ib. capacity. These 


have individual 


smelters 
burners 
pyrometer and draft or stack controls 
\ll experimental smelts of enamel ar 
started in the 50-75 Ib. smelters. It 
found to be 


blow Ts, 


these are satistactory by 
the engineers in charge, they are trans 
ferred to the 150 Ib. units, where trials 
of almost full scale 


made. Then smelts are made in a 900 


dimensions ar 
Ib. smelter to make sure whether the 
new enamel will be adaptable for pro 
duction in regular commercial smelters 

The main laboratory room ha 
5,000 sq.ft. of floor space and contain 
what is virtually three miniature porce 
lain enameling plants. One of them is 
devoted exclusively to the testing ot 


enamel smelts: another is used fo 


color matching purposes, and one i 
tsed for general enamel development 
and research. The physical testing lab 


oratory 1s also in this room 








New MaArtTERIALS AND PARTS 











Color Comparator 


springs. Either light or heavy oils can 
be fed. Oiler is placed above the bear- 


For indicating color intensity. Re- ings and the opening in each lead is 
flection is measured in frequency above the oil level in the reservoir. 
hands selected from the complex Gits Bros. Mig. Co., 1855 S. Kilbourn 
waveform by filters. In examining Ave., Chicago, Ill. 
any color, three meter readings are 
obtained corresponding to the red, 


When these 
readings are identical tor two samples 


nple 


blue and green regions. 


1 


the sat 
hue, 


s are 
and brilliance. 
meter scale is wide and open to permi 


saturation 





said to be identical in 


The 


. IW eld-Strensth Testing 
, Machine 


t 





easy reading. A voltage regulator is 
built-in to insure constancy of light 
source. Operates on a.c., 115 volts, 
50-60 cycles, and consumes 75 watts. 
The instrument weighs 40 Ib. Case 
is 12x12x16 in. long. General Radio 
(o.. 30 State St.. Cambridge ., Mass. 

Used by engineers to test the actual 
strength of welds as they are made, 
making it unnecessary to ship weld 
specimens to the testing laboratory. 
Consists essentially of an oil-pump, a 
hydraulically actuated piston and four 
symmetrically located steel shafts. Test 
readings are indicated on a 6-in. pres 
sure gage. A direct load of 40,000 Ib. 
per sq.in. can be applied to specimens 
10 in. long, 4 in. thick and 13 in. wide. 
On smaller cross-sections, loads equiv 
alent to more than 150,000 Ib. per sq.in 
can be applied. Readings are said to 

. . be accurate to plus or minus 2 per 
Automatic Multiple cent. For bend ard an anvil is be 
Orler vided which fits into the movable head. 
lhe machine is portable. Air Reduce 
Is operated by a Velechron motor tion Sales Co., Lincoln Bldg.. New 
to teed one to ten drops of ol every York, N. Y. 
15, 20, 30 or 60 min. Amount of oil 
is adjustable through screws. The 
ler contains no check valves” or Rotary Pump 

For pumping all) kinds of clean 

liquids—thin, thick, hot, cold or cot 





rosive: also liquids that solidity when 
cool such as asphaltum, rosin, lard, 
soap and other materials. Standard 
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and steam-jacketed pumps are capable 
of withstanding 300 Ib. per sq.in. and 
temperatures to 650 deg. F. with ca- 
pacities from 10 to 2,500 gal. per min. 
The pumps steam-jacketed 
viscous and solidifying liquids and tor 
high temperatures the stuffing boxes 
are water-jacketed. Sleeve and roller 
bearings are used internally for non- 
corrosive liquids and ball bearings are 
used externally for corrosive liquids. 
Double-helical are used. 
The pumps are said to give a straight 
way, continuous, non-churning 
non-foaming discharge. 
disks used. 

ment is applicable. 
& Machinery Cor 


for 


are 


gear rotors 
and 
No valves or 
\ny driving arrange- 

Worthington Pump 
»., Harrison, N. J. 


are 


Single-Throw Timer 





Is 


used for short time intervals. 
Single arm functions as switch-setting, 
starting and time-setting lever. Timing 


interval depends on distance of lever 


throw. The No. 10-LC timer is fur- 
nished in two timing ranges: 5 min. 


maximum to 14 min. minimun, and 
maximun to 13 sec. minimum, 
with or without switch. A bell-clapper 


is provided when required for signal- 


30 sec. 


i 


ing at end of timing interval. Has 
silver contacts for 3 amp. capacity, 
110 volts. a.c.. and d.c., single pole. 
Measures 23 in. wide, by 14 in. high, 
by 1 in. deep. Walser Automatic 
Primer Co.. Gravbar Bldg... New 
York, Ni. + . 
Field Rheostat 

Phe base is made ot pressed steel 
plate for lightness. Resistance element 
to which contacts are welded, is en 


veloped in a fused-on vitreous enamel. 
Steel shaft runs on graphited bronze 
\ll_ parts 
to eliminate set Functions of 
current carrving and contact 
are entirely 


bearing. are keved to shatt 


SCTECWs., 
pressure 
separate. Contact arm is 


double ended for balanced construe 
tion. Handwheel is 34 in. diam., 3 in 
high. Can be furnished with complete 

















inclosures, fittings for conduit connec- 
ions and back-ot- 
board, floor, concentric and motor 
drive. Fixed and adjustable auxiliary 
stops can be provided. Ward Leonard 
Electric Co., Mount Vernon, N. Y. 


accessories for 


Industrial Circuit 
Breaker 





Breaker unit is mounted on a metal 
pan, hinged to box. Unit swings out 
of box tor ease of wiring. Space pro 
vided in back of box for conduit and 
wires. Operating handle is perman- 
ently engaged with the bakelite breaker 
handle. Available tor 15 to 50 amp.. 
250 volts a.c., 5/5 volts ax., 125 to 
250 volts d.c. and 250 volts d.c.. 2 and 


3 poles. Square D Co., Detroit, Mich. 


Welding Cable 


“Realwear” is a new type of weld 
ing cable designed to withstand weat 
in operation. It consists of fine tinned 
copper wire laid in ropes and stranded. 
Individual ropes are alternated in suc 


cession as regards direction oft the lav 


to prevent distortion. 


The conductor 
is insulated with an especially devel- 


oped rubber compound which is 


claimed to be resistant to oil, orease, 
acid, 


gasoline, moisture and_ heat. 
\vailable in sizes 2, 1, 0, OO, OOO, and 
QOOO, with 1,666 to 5,242 strands. The 
Lincoln Electric Co., Cleveland, Ohio 


Electro-Hydraulic Valve 

Although designed primarily for re 
frigerants, the valve can be 
water, oil or air. When the electric 
pilot valve is closed, tight seating is ob 
tained by a hydraulic pressure fou 
times greater than line pressure. When 
the pilot valve 1s electrically energized, 
it opens and releases the hydraulic pres 
sure, permitting the line pressure to 
open the main valve. It is said that the 
valve can be adjusted to close within 
one second. The Wm. Powell C 
Cineinnati, Ohio. 


used tor 








“Security” Nut 


Has a 2-eared retainer nested in a 
counterbored recess in the nut. The 
protruding lugs independent 
rotation otf the parts. The retainer, 
made ot alloy steel, 1s tapped a tree fit, 
distorted to an_ elliptical 
spring-tempered., 


prevent 


shape and 
When inserted into 
the recess of the nut. the pressure re 
sulting from the elliptical shape holds 
the retainer against the walls of the 









counterbore. The nut is said to be vi 
bration-proot, requiring a wrench for 
loosening, but repeated application does 
not affect the efficiency. Available in 

rt 2 to 2 in. diameter for U.S. 
coarse threads and 3 to 14 U.S. fine 
Machinery Products Corp., 
2020 N. Mayor Ave., Chicago, I] 


s1ZeS oO! 


threads. 


Lithoform 


4 , Sei 
\ new chemical applied as a COat- 


ing to galvanized surfaces to which 


paint is said to adhere. It is claimed 


that the material forms an impervious, 
1 


stone-like coating on the metal, pre 
venting the formation of zine soaps 
ind will not wash off, chip, corrode 


and not to be atfected by baking tem- 
peratures. It is applied by brushing 
or spraying and will cover 1,000 sq.ft. 
Ol surtace pel ] 


Paint Co., 


1 
} 
| 


gallon \merican 
\mbler, Pa 


Portable Stroboglow 
Is based on the stroboscopic prin- 
ciple tor study and analysis of rotat- 
ing or vibrating objects. The glow 
lamp has a high intensity of light and 
is controlled from an electronic timer 
range ot 100 to 5.000 

\ secondary range to 


with primary 
Hashes per min. 
30,000 r.p.m. is readily available by 
using one flash for each six revolutions. 
Frequency controls are located at the 
lamp unit. A 10-ft. cable is supplied. 
\ll parts and accessories are carried in 

se measuring 26x14x10 in., weigh- 
ing 55 Ibs. complete. Westinghouse 
Electric & Mig. Co., East Pittsburgh, 
Pa 


a Ca 
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Automatic Time Switch 


Suitable for all general purpose ap- 
plications domestically and industrially 
such as water heaters and furnaces. 
ype T-17 will perform any practical 
number of operations per day and can 
be set to skip one or more days. De- 
signed for a.c. circuits, 115 and 230 
volts with current rating of 40 amp. 
per contact. Triple-pole switch wall 
handle 120 amp., split load. Type T-27 
is similar except that it 1s not equipped 
with a weatherproof case. Both tvpes 
are direct-driven from a ‘Telechron 
motor through gear-train. Switching 
mechanism operates quick-make and 
quick-break silver contacts. Six forms 
are available; sinele-throw, 1, 2. or 
a poles ; double throw, 1, 2 or 3 poles. 
Operates in a temperature range ot 
zero to 110 deg. F. Can be supplied 
to operate in range ot -2() to 110 
deg. IF. if desired. General Electric 
Co., Schenectady, MN. Xs 


Graphited Bearings 


\vailable in both plain and_ oilless 
tvpes in sizes from 3°16 in. to 20 in, 
bore: also in bearing bronze bars both 
solid and cored in 13 in. lengths. Oil 


less bushing has square-shouldered 





grooves machined into bearing surface, 
the grooves extending to within 1/16 
in. ot the end of the bushing. Diamond- 
shaped islands of the metal give more 
than 75 per cent bearing surface. A 
graphite compound is forced into the 
grooves under pressure and then baked. 
The compound is said to be unaffected 
by any temperature that the bronze will 
withstand. The binder material used 
with the graphite is claimed to have 
lubricating value. Graphited types are 
also available in brass or aluminum. 
Federal Bronze Products Co., 17-21 
Newark Way, Maplewood, N. J. 


Roller Bearing Units 


Series 400 Link-Belt Shafer roller 
bearing with double-row rollers of the 
self-aligning tvpe is used for pillow 
blocks, flange bearings, hangers, and 
take-ups. Self-alignment is provided 
by coneave rollers running between 
convex outer race and spherical inner 
race on the sleeve. Labyrinth seals pro 
tect the bearings. Link-Belt Co., 300 
W. Pershing Road, Chicago, [1]. 

















Plhiability Comparator 


For checking and controlling quan- 
titative and qualitative factors relating 
to pliability of textiles, thin papers. 
transparent wrappings, suede leather 
and other light-weight materials. Can 
be used for setting up and control of 





sizing operations, checking laboratory 
runs, determination of the effect on 
various weaves and twists affecting 
pliability of fabrics and other uses. 
Said to give a quick and accurate check 
both with and against the grain of the 
material to be tested. Smith-Taber 
Co., North Tonawanda, N. Y. 


ee en ‘ain 
Improved Brake Lining 
Resins 
Two new Durez resins known as 
175 Resin for use in conjunction with 
rubber linings, and 1606 Resin for 
impregnated lining 
nounced. The use of these thermo- 
setting phenolic resin products are said 


woven are ill- 


to have greater resistance to water, 
oil, and heat, resulting in a more uni- 
form coefficient of friction. 
Plastics, Ine., 


a 


(senera 


North Ponawanda, 


rts 











rade 











ry 


OQuick-Acting Coupler 


Adaptable for attaching or discon- 
necting airline equipment for grease, 
spray or blow guns, air chucks, chuck 
Said to be as 
quick as plugging into an_ electric 
socket. Tripping deflator and rubber 
washer in the check unit are replace- 


gages and other devices. 


able. The device is made of cadmium 
plated steel. A. Schrader’s Sons, 460 


Vanderbilt Ave., Brooklyn, N.Y. 


Magnetic Pulley 


Has transverse and longitudinal rad 
lating ducts for heat dissipation. Each 
coil is wound upon its own bobbin, 
which forms the core of the two poles. 
The separate bobbins are keved to thr 
shaft and are corrugated on the outer 
and inner faces. Pulley is supplied with 
bronze collector rings with double con- 
tact brushes for each ring, and a dust- 
proof housing. A steel switch cabinet 
contains a pilot lamp with bullseve in- 
dicator to show when current is tlow- 
ing. Dings Magnetic Separator Co., 
Milwaukee, Wis. 





476 PRODUCT ENGINEERING * DECEMBER 1935 














MANUFACTURERS’ PUBLICATIONS 











Ball Bearing Spindle Applications— 
Marlin-Rockwell Corp., Jamestown, 
N. ¥Y Folder showing 16 basic de- 
signs of proven ball bearing spindles 
for internal grinding, diamond boring, 
hobbing, surface grinding, and rout- 
ing machines. Live centers and lathe 
and grinder spindles also are shown. 


Electrical Equipment for Machine 
Tools—General Electric Co., Schenec- 
tady, N. Y. Bulletin GEA-2196, 4 
pages, 8x103 in. Various types of mo- 
tors and control equipment as ap- 
plied to machine tools. New disk-type 
brake and thrustor are also illustrated. 


Flexible and Cross-Type Couplings 

John Waldron Corp., New Bruns- 
wick, N. J. Catalog Nos. 50 and $1, 
12 and 4+ pages respectively, 83x11 in. 
Francke flexible and Waldron. cross- 
type couplings illustrated. Service 
factors for a number of machines are 
given. Important changes of design 
and materials are described and ca 
pacity and dimension charts for vari- 
ous types are included. 


Grinding Spindles—Sk F 
[nc., Philadelphia, a 
“Smooth Grinding with SKF 
ings. 12 pages, 8!x11 in 


Industries. 
Bulletin 

Bear- 
\pplication 
of selt-aligning ball and roller bearings, 
straight roller and ball thrust bearings 
to grinding spindles. Spindles are il 
lustrated tor internal, cylindrical, cut- 


ter, thread and miscellaneous grinders 


Machine Tool Applications—N orina- 
Hotfmann Bearings Corp., Stamford, 
Conn. Engineering bulletin, 22 pages, 
8!xll in. Shows typical applications 
t ball, roller and thrust bearings to 
machine spindles for drilling, boring, 
milling. grinding and routing. Lathe 
headstocks and centers and loose pul 
ley mountings are also illustrated. 


Molded Plastics—Reynolds Molded 
Plastics, Div. of Reynolds Spring Co., 
Jackso Mich. Booklet, 20 pages, 
82xlloin. Gives a list of uses and pic- 
tures of synthetic plastic moldings 
nade t phenol, cellulose, beetle, 
Durez, Plaskon, Resinox and Tenite 
\ short text shows the advantages and 
limitations of the use of plastics and 
contains notes on inserts, machining, 
physical strengths, tolerances, dielec- 
tric strengths, heat and finish. 


Self-Aligning Roller Bearing Units— 
Link-Belt Co., Indianapolis, Ind. Book 
No. 1494, 11 pages, 6x9 in. Catalog of 
anti-friction bearing units equipped 
with Shafer double row roller bear- 
ings Outline drawings, dimension 
charts, and capacities are listed for pil 
low blocks, flanged units, take-up units, 
and hangers. 


Super-Precision Ball Bearings for 
Spindles lFafnir Bearing Co., New 
Britain, Conn. Six-page folder describ 
ing the application of precision ball 
bearings of the pre-loaded type to 
spindles. Because tolerances of 0.0002 
in. or less are used in manufacture of 
the bearing, suggestions for precision 
fitting and mounting are given. 





ee eieaieentane 








Tube’ Fabricating Equipment 
Parker Appliance Co., Cleveland, Ohio. 
Bulletin No. 40, 24 pages, 8x11 in 
Bending and flaring equipment for tub 
ing shown. Line drawings of all types 
ot bends, a chart of radi for various 
sized tubing and numerous examples ot 
bends are included. 


Hancock Valve Div., Con 
solidated Ashcroft Hancock Co., 
Bridgeport, Conn Bulletins No. 
7ZO1IIA, “Flocontrol” and “Union Bon- 
net Bronze Valves,” 12 pages, 73x10 
in. Describing a straight-line control 
valve with micrometer adjustment with 
cut-away section photograph and flow 


Valves 


charts with relative capacities \lso 
union bonnet bronze valves with stain 
less steel valve cone and disk 


Variable-Speed Drives—Keeves Pul 
ley Co., Columbus, Ind. Booklet “Pro 
duction Control for Your Machine 
Pools.” 15 pages, 4x6 in. Pictorial and 
explanatory booklet showing a number 
of applications of variable-speed drives 
and pulleys to machine tools 


Variable-Speed Transmission— |Link 


Belt Co., 519 Holmes Ave., Indianapo- 


lis, Ind. Book No 1574, 39 pages, Six 
11 in Positive, infinitely variable 
speed, P.LV. gear illustrated with 


photographs and line drawings to show 
the design principle. Various types ot 
assemblies are shown with dimensioned 
outline drawings. 
rontal and vertical and 
] 


plications are included 


Capacities for hori 


motorized ap 


BOOKS AND BULLETINS 











Principles of Physical 
Metallurgy 


G. E. Doan. 314 pages, 6x9 in. 
240 illustrations. Red clothboard 
covers. Published by the MeGraw- 
Hill Book Co., Inec., 330 West 42d 
St., New York, N. Y. 

This reference text is a revision and 
separate publication of Part III ot 
“Principles of Metallurgy” by Liddell 
and Doan, reviewed in’ April 1934, 
page 158. As described in the previ 
ous review, this portion of the text, 
“explains the basic nature of metallic 
materials and their properties from an 


Price e3. 


engineering point of view.” 

In revising this material for sepa 
rate publication new chapters are in- 
cluded on unstable conditions, heat- 
treatment and commercial alloys. For 
the other chapters, the illustrations 
and treatment are the same as for the 
original text with the exception ot a 
number of detail changes in the text 
matter. As a separate book, this text 
includes all the material of design in 
terest that appeared in the larger book. 


Strength of Materials 


James E. Boyd. 548 pages, 6x9 in. 
309 illustrations, 34 tables. Blue cloth- 
board covers. Published by the Me 
Graw-Hill Book Co., Inc., 330 West 
42d St., New York, N. Y. Price $3.75. 

Although few changes have been 
made in the arrangement of this fourth 
edition, most of the problems are new. 
As in previous editions, the curves and 
photographs which accompany these 
data help to bridge the gap between 
theory and its application. Addition 
has been made to the discussion of 
indeterminate beams. The theorem ot 
three moments includes beams which 


carry uniformly distributed loads or 
uniformly increasing loads over parts 
of the span, and beams tor which sup 
ports are not in one plane. The tables 
and curves for the secant and Euler’s 
formulas of the previous editions have 
been recalculated) from the © better 
values of the modulus of elasticity and 
vield point of structural steel, adopted 
by the Column Committee of — the 
\merican Society of Civil Engineers. 
The chapter on working formulas for 
columns has been extended to include 
the parabolic formulas recommended 
by this committee and also equations 
for the columns made ot aluminum 
alloy s. Phe book 1s designed for use 
with the 1934 edition of the American 
Institute of Steel Construction Hand 
book or the 1934 edition of the Car 
negie Pocket Companion. 


Procedure Handbook of Arc 
Welding Design ana Practice 

The Lineceln Electric Co., Cleveland, 
Ohio. ix9 in. = 714 


Semi-flexible simulated 


Price $1.50 


596 | 


ages, 
illustrations. 
leather covers. 
This third edition is enlarged 140 
pages over the previous volume and 
\merican Welding 
specifications for filler metal; A.S.M-.E. 
Boiler Code 


welds in heavy plate: hard facing ot 


contains Society 


requirement s for butt 


ferrous metals: procedures, speeds and 


costs for making all types of welds in 
sheet metal: examples of redesigning 
fer are welding and others. \s the 
book has been written especially 1or 
the use of the engineer and designer, 
there is not one of the eight chapters 
some data, 


which does not contain 


photographs or procedure pertaining 
to his work. 


()f special interest to the designer 
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of machinery is the 132-page chapter 
on “Designing for Arc Welded Steel 
Construction of Machinery,” with line 
drawings and explanation of joining 
of structural members, the fabrication 
of levers, beds and bases, uprights and 
frames, and pulleys and gears. Another 
132-page section on “Designing for 
\re Welded Structures,” will help de- 
signers of large structural members 
showing the comparison of arc-welded 
design to other types ot joining. The 
last chapter of 135 pages has many 
photographs of typical applications. 
This handbook on are welding pro- 
cedure, design and = practice is one 
book that the engineer cannot afford 
to be without. 


Cast Metals Handbook 
Handbook, 1935 Edition. 424 pages. 


64x91 in. 130 illustrations, 125 tables. 
Red, semi-flexible cloth covers. Amer- 
ican Foundrymen’s Association, 222 
West Adams St., Chicago, Il. 
to non-members of A.F.A., $4. 

This handbook is the first ever pub- 
lished, devoted exclusively to the 
properties and applications of cast 
materials. The objective of the book 
is “to present to engineers, designers 
and users of castings, condensed, au- 
thoritative and up-to-date data on 
cast metals. These data to be such 
as will enable the user to select the 


Price 


material best suited for his purpose 
and which will give him needed infor- 
mation to cooperae with foundries in 
obtaining his castings in the most 
satisfactory manner.” 

Phe book has eight sections among 
which are recommendations to de 
signers of castings, one section each 
on the properties and applications of 
cast iron, malleable iron, steel and non 
ferrous metals, a cross-index and an 
advertising section. Included in the 

these physical 
properties and constants, properties at 


data of sections are 
room, elevated and subnormal tempera 
tures, ranges of chemical composition, 
metallurgy, and testing 
Considerable | intormation 
also is given on cast materials for heat. 


Spe cifications, 


methods 


corrosion and wear resistance. There 
are 126 tables of varied data. The illus 
trations include charts, graphs, line 
drawings, photographs and photo 


micrographs. Eight pages of bibl 
ography with reterence to 140 papers 
are included. 


Metallography and Heat- 
Treatment of Iron and Steel 


Albert Sauveur. 531 pages, 74x10} 
in. 425 illustrations. Green cloth 
board covers. Published by McGraw 
Hill Book Co.. Ine, 330 West 42d St.. 
New York, N. Y. 

When the first edition of this book 
made its appearance in 1912, it was 
the authors endeavor to compile a 


Price $8. 


treatise on the metallography of iron 


and steel. Originally the book was in- 
tended for those seeking self-instruc- 
tion in the art of metallography of ter- 
rous metals, for teachers and students 
and for manufacturers and users of iron 
and steel. In the present fourth edi- 
tion, 71 pages and 100 illustrations 
have been added since the first edition. 
Kach chapter has been revised par- 
tially and several quite extensively, to 
incorporate the advances made in the 
last decade. Chapters 1 and 18 are 
newly added; the former entitled 
Metal Crystals and Their Atomic 
Structures, and the latter, (| Simpli- 
fied View of the Hardening of Steel. 
of the Transition Constituents and of 
Microstructure of Steel. 

Believing that any student of metal- 
lography should have understanding 
of the underlying principles upon 
which the X-rav defraction analysis 
of metal rests, the author has supplied 
such data in a concise and simple 
manner. The aging of steel and 
nitriding have also been briefly de- 
scribed. 

The book is divided into 28 chap- 
ters, among which are discussed in 
seven chapters pure and impure tron, 
wrought-iron and steel, and impurities 
in steel. The occurrence, causes and 
effects of the thermal critical point ot 
iron and steel 
chapters. The mechanical treatment ot 
steel and heat-treatment is contained in 
nine chapters. Several sections on vari- 
ous irons and alloy steels are included, 
and a on photomicrography 
completes the book. \ temperature 
conversion table from —459.4 deg. F 
to 5,432 deg. F. is included. 


are discussed in three 


section 


Industrial Electronics 
F. H. Gulliksen and E. H. Veddei 


239 pages, 6x9 in. 245 illustrations. 
Red clothboard covers. Published bv 
John Wiley & Sons, Inc., 440 Fourth 
Ave., New York, N. Y. 

Written to assist engineers in ap 
plying electronic equipment, the book 
succeeds well in presenting data on 
tubes and circuits, but falls short some 
what in showing the mechanical de 
signer how to make use of the elec 
tronic devices. 

Part I deals with the characteristics 
of various type of electronic tubes, in 
cluding light-sensitive, high-vacuum 
and gas-filled — types. Fundamental 
electronic circuits given in Part II 
include a number of applications ot 
principal interest to the electrical de- 
signer. 

In Part IIT, electronic instruments 
and controls are described under class 
fications of light-sensitive, indicating 
and recording, 


Price $3.50. 


rectification and tre 
quency converters, resistance welding 
controls, lighting controls and relays. 
Circuit diagrams, oscillograms and 11 
lustrations of complete devices accom 
pany the electrical data. For regu- 
lators in Part IV, fundamentals of 





electrical design are eiven for voltage. 
speed, register, process and tempera 
ture regulation. 

References to other books and techni 
cal publications are given at the end 
of each chapter. That most of these 
references are to electrical rather than 
to mechanical publications indicates 
the nature of the text matter. To many 
designers some confusion will prob- 
ably result from the extensive use of 
Westinghouse trade names instead ot 
descriptive terms for many of the elec- 
tronic devices. In some _ instances, 
tubes or devices made by competitive 
companies are omitted entirely. 

e 
Impact and Static Tensile Properties of 
Bolts 

National Bureau of Standards, Re- 
search Paper R.P. 763, by H. L. Whitte- 
more, G. W. Nusbaum, and E. ©. Sea 
quist. 47 pages. Obtainable from Super- 
intendent of Documents, Washington, 
D: C. Price 5 cents. 

Report of the investigation to deter 
mine the properties of bolts under impact 
tensile and static tensile loading. Tests 
were made on 360 specimens of chrom 
um-nickel steel, cold-rolled steel, monel 
metal, bronze, and brass bolts, 2, 4, 3 and 

in. diameter, having coarse and_ fine 
\merican Standard and also Dardelet 
threads. In all instances the “impact 
works” for bolts having American Na 
tional coarse threads were less than the 
impact-works for bolts of the same size 
and materials having American National 
fine threads. Similarly, the impact-works 
for bolts having Dardelet threads were 
much greater than the impact-works for 
bolts of the same size and material hav 
ing National Standard coarse threads 
The relations of the “static-works” and 
maximum static loads were = similar 
those for the impact-works For bolts 
the same size and having the same 
threads, the bolt efficiencies were appront 
mately the same for all of the materials 
Ilustrated with 23 photographs and 
charts and 17 tables 


How Equipment Manufacturers Provide 
1 gainst Inadequate Specifications in Cus- 
tomers’ Orders 
Metropolitan Life Insurance Co., |] 
Madison Ave., New York, N.Y. Policy 
holders Service Bureau. Bulletin 418, 21 

pages. 

Results of a survey describing methods 
used by manufacturers, particularly ma- 
chinery makers, to obtain the necessary 
details regarding customers’ orders si 
that goods when shipped, will meet the 
customers’ requirements. The 


report 
points out that the methods can be 
grouped in four general classes: (1) The 
direct contact method, through personal 
calls or correspondence, (2) the contract 


method, (3) the data sheet method, and 
(4) the “textbook” catalog method. 

The report describes how these various 
methods are used, quoting directly from 
interviews with representative manutac 
turers. The third method is illustrated 
by four typical specimen data sheets that 
are currently used by the companies in 
terviewed. The master parts list and 
octuple order form, each designed to pr« 
vent misinterpretation and error. are also 
reproduced. 
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Length of Material for 90-Deg. Forms —I 


J. K. OLSEN 


Formerly Chief Draftsman, Stewart Warner Company 

















Tih iis hoes sesnlin when Table I Equations for X, Y and Developed Lengths 
bending or forming sheet 

metal, corner radi as large as (in Developed 
possible should be specified. Deg. \ a Length 
When a liberal radius is used, the ‘ ‘ ; , 
yrain structure Is better arranged 15 3.732 X B+ 0.132 3.864 X B 0.152 3.864 X B+ 0.150 
at the neutral line or are where < (R, + R2 < (R, + R < (Ri + R: 
the bend is made. When the 990g 444 % BP 4 0.199 ?.613 * B—2@. 199 2.613 * B +O. 19% 
radius is formed, the stock on the ‘i (Ri + Rs (Ri +R L(R, +R 
outside of this neutral line ex- , ee aA F : 5 ’ - 
pands or spreads out, while the VU 1.732 X B+ 0.268 2.000 x B 0.265 2.000 x B+ 0.25 
stock on the inside of the neutral X (Ri + R; K (he t+ & X (Ri + R 
line 1s compressed or squeezed 45 B + 0.414 1.414 x B 0.414 1.414 wx B 4. 0.373 
together. When a sharp corner R R R R R R 
or a very small inside radius is pies a a uf: 2 
used, the neutral line is closer to 60 0.5 ; 1.155 xX B 0.5 1.155 X B+ 0.470 
the inside of the stock, so that B+ R,+R X(Ri+ R <(Ri+t R 
the metalinside the neutral line 671% 0.414 X B + 0.668 1.082 * B 0.668 1.082 * B+ 0.510 
must be squeezed into a very ‘ ZR R R, R R R 
limited space. In this instance _ ao ' — . : : 
the aa outside the neutral 0.268 B 0.7¢ 1.035 B 0 .7¢ 1.035 B 0.54 
line must be stretched unduly. < (Ri +R <(Ri+ R < (Rit R 
In large radi bends, there is a 1) R, +R B R R B+ 0.571 
more balanced condition — sinc: <(R R 
the stretching and squeezing of 
the metal is more uniform than 
insma!l radi bends. 

When calculating the developed length of the bends, the d) When radius is more than 27, the developed length 
stock thickness, inside radius of bend and hardness of mate- R+ (T/2) X 0.01745 & deg. in bend 
rial must be considered. For sharp corners or for radii up a Se ae ee eR ee 


to one stock thickness, the neutral bending radius is 14 the 
thickness inside the stock from the inside edge of the bend. 
For radu of two or more stock thicknesses, the neutral 
radius 1s located in the center of the stock thickness. As 
there is an overlapping of constants when changing from 
1g to !4 stock thickness, the neutral radius has been pro- 
portioned to obtain proper constants between 1 and 2 
thickness factors 


line and how the stock Is Stree he d and SQUCCZE d on eithe I 
side of the neutral line. 
In the chart on the following page, the developed length 
of the material for 90-deg. forms and bends are shown 
When the developed length of stock 1s required for a 
double bend in which the two neutral-line radi are tangent 
to each other it 1s desirous to know the value of NX as 1 


Fig. 2, When R;. Ro and B are known, solving for _Y,. 


Phe developed length along the neutral line of 90-deg 
bends 1s: 


a) For sharp corner or radius up to 17. the developed ' V2XBX(R + B alk 
length = R + T/3 < 1.5708 se . . . 
b) When radius is more than 27, the developed length If Band \ see known, solving for (Ri + R2); R . 
R 1 (> ? . ] 5708 \ T B 2B 
= : : a — . , ) } , , 
Phe developed length along the neutral line of a bend of Fo find the developed length when Ri, Rz and B a 
si ala a known, it 1s first necessary to find the value of angle ./ tron 
¢) For sharp corner or radius up to 17. the developed the equation 
length = R—+ (T/3) XK 0.01745-x deg. in bend Ri, + R B 
( / 


) | ) 
R= Inside Rodivu: R kK 
> ja. 0 > ie. T 


Developed length 0 O1745 . A . R t R 


FIG.1 When calculating dimensions Y, Y and the developed 
; length at the neutral line of a combination bend of an 
2 angle, .4,B, R; and R» Fig. 3, are usually known lable | 
2 “ives equations tor Y. ) and le veloped le neths for various 
: standard angles 
ere ne ae Y=Co AX B+ (Rit R2) X (cosee A-- cot 
ij G (xs R, + R x | cc A / 
1 
y+ ) BX cot Optional formula 
Developed length Y + 0.01745 xk 4 > R R 





Phe accompanying chart will be followed in January by 





two others for 90-deg. forms tor 5/32 to G-in. radii 
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Thieh. DEVELOPED LENGTH IN INCHES 
ness of Inside Radius of Form in Inches 
Material | Sharp |}_———,~——— i BES genre ee 
in Inches} Corner|| .005R| .O10R| 1/64R| .020R| .025R| 1/32R] .040R] 3/64R] .050R| 1/16R| 5/64R| 3/32R| .100R| 7/64R| 1/8R 
be _—————> - = 3 = SSS ————— ——— ——— 
004 002 0105 § 0188] .0276] .0346| .042 | .052 | .066 | .0767| .0817] “101 | .126 | .150 | .160 | .1748] .1995 
005 0026 0108 f 0196] .028 | .035 | .043 | .0529] .0668] .077 | .0825| .102 | .1266| .151 | .161 | .1756] .200 
007 0036 0 030 | .0369| .0448| .0545| .068 | .079 | .084 | .1037| .128 | .1527| .1626| .177 | .2018 
008 0042 | .012 [0206] .0 -0377| .0456| .055 | .069 | .0798| .0848| .1045] .129 | .1535] .163 | .178 | .2026 
010 0052 013 §.0213| .031 9.039 | .047 | .0569| .0707| .081 | .086 | .106 | .1305| .155 | .1649] .1795| .204 
012 0063 014 —— 0316 | .03968 .0486| .058 | .072 | .0829| .088 | .1076| .132 | .1566| .1665| .181 | .2058 
014 ‘| .0073 015 |.0229f .032 | .040 | .049 7.060 | .0738| .0845| .0895| .109 | .1337] .158 | .168 | .1827| .207 
0156 0082 016 |.02399 .0325| .0407| .050 | .061 | .075 | .0858| .0908| .110 | .1349| .159 | .169 | .1839] .2086 
016 0083 =| .016 |.024 | 0328] .041 0508 | 06169 .075 | .086 | .091 | .1107| 135 | .1598| .1696| .184 | .2089 
018 | .0094 || .o17 |.025 0411 15 |.062 § .077 | .0877] .0927| .112 | .1368] .161 | .}71 | .1858) .2105 
020 0105 |) 018 | .026 . 0625 .0785 | .089 | .094 | .1139] .138 | .1629] .1728| .187 | .212 
022 os || 019} 027 | 5 | yf} .0525 | 063 | .079 |.0907| .0958| .1155| .140 | .1645| .174 | .189 | .2136 
025 013. || .0209 | .0287| .0375| .04459 .053 | .064 | .0796) . .098 | 1178] .142 | .1668] .1767| .191 | .216 
028 0146 0225 |.030 | .039 | .046 | .0 0645 | .0805 | .092 | .09889 .120 | .1447| .169 | .179 | .1937| .218 
0312 0163 024 |.032 | .0408 | 0478] .05569.065 | .081 | .093 | .09978 .1227| .147 | .1717| .1816| .196 | .2209 
co ae 0167 || .0245 | 032 041 048 | .0559| 06569 .0815 | .094 | .100 | .123 9 .1477| .172 | .182 | .1968] .2215 
035 0183 | 026 |.0339| .0427| .0496| .0575 | .067 | .082 | .095 | .1009| .124 | .150 | .1747| .1846]| .199 | .2238 
0375 0196 || 0275 |.035 | .044 | .051 | .0589 | 0687 .0828 | .096 | .1015| 12459 152 1766| .1865| .201 | .2258 
040 0209 | 0287 | .0366| .045 | .052 | 060 | 069911084 | 0965] .102 | .1255] .153 1786| .1885| .203 | .2278 
042 022 0298 |.0377 | .0465 | .053 | .061 071 | .0848 9.097 | .1026| .126 | .15359.180 | .190 | .2047] .229 
0437 0229 | 0306 | .0385| .047 | .054 | .062 | .072 | .0856§.0977| .103 | .1265| .15389.1815| .191 | .206 | .2307 
045 0236 031 039 | 048 |.055 | 0628 | 0726] .086 [.0985| .1035| .127 | .154 1825 | .192 | .207 | .2317 
049 0256 0335 |.041 | .050 | .057 | .0649 | 0746] .088 | .0 1047 | .128 | .1545 .1956| .210 | .2348 
| 0508 | 0265 034 |.042 | .051 | .058 | .0658 | .0756| .089 | .100 |. 1285 | .155 1836| .196 §.2116| .236 
-057.—« |: .0298 0377 |.0456| .054 | .061 |.069 | .0789] .0927].103 | .108 9.1295] . 156 1845 | .1978| .214 § .241 
058 0304 038 |.046 | .0548 | .0617 | .0696 | .079 | .093 | .1038| .10889 .130 | .1565| .185 | .198 | .21459 .2419 
0625 | .0327 | 0405 |.048 | .057 | 064 .0719 | .0817 | .0955 | .106 | .111 fF .131 | .1575 | .186 | .199 | .216 9.245 
064 0335 |] .041 |.049 | 058 [0649] 0727 | 0825] .096 |.107 [112 | T3TOY. 1585 | 1868) 1997] 217 | .2457 
065 0340 0418 |.0496| .058 |.065 | .073 |.0829] .0968 | .107 | .1125| .132 9.159 | .187 | .200 | .2175| .246 
072 | .0377__ | 0456 |.053 | 062 | .069 | 077 |.0867| .100 | .111 | .116 | 13599. 161 | 1885 | 202 | .220 | .248 
078 0408 0487 |.0565 | .065 | 072 080 0898 | .1037|.114 |.119 |.139 9.163 [.190 |.2038 [.2225] .2495 
0808 0423 050 |.058 | .0668 | .0737 | 0815 |.091 |.105 |.1158 | .1208 | .140 J. .191 | 2047 | .2235} .250 
083 0434 | 051 059 | .0677 | .0748 | .0826 |092 |.106 |.1167|.1218|.141 |.1659 f.192 |.205 | .225 | .251 
0907 0474 055 |.063 | .0719 [.0789 | 0867 |.096 |.110 |.121 |.126 |.1456].170 9.194 |.207 | .2265| .2535 
0937 049 0569 |.0647 | .0735 |.080 |.088 |.098 |.1118 |.1225 | .1275 |.147 |.1717 [£1959 | .2079 | .227 | .2549 
095 | 0496 || .0575 |.065 | 074 |.081 | 0889 | .0986 | 1125 |.123 | .128 |.1478 |.172 | .1968 92085 | 2275 | .2555 
1018 0533 0606 |.0689 | .0778 1.0846 | .092 |.102 116 |.1268 |.1317|.151 |.1759 |.200 |. 2295 | .258 
109 057 0649 |.0727 | .0815 | .088 |.096 |.106 | .1199 |.1305 | .1356].155 | .1797 |.204 | .214 [2315] . 261 
120 0628 _||.0707 |.0785 | .087_|.094 | 102 |.1118 |.1257 |.136 | .141 |.161 |.1855 |.210 | .2199 |. | 2645 
125 0654 073 |.081 0898 |.0968 | .1046 |.114 |.128 |.1389|.144 |.1635 |.188 |.2125 |.222 |.237 [1.267 
1406 0735 081 089 | .098 |.1049 | .1128 |.1225 |.136 |.147 |.152 |.1717 |.196 |.2207 |.2306 |.245 |. 
1562 0817 0895 |.097 | .106 |.113 |.121 |.1307 |.1445 |.155 160 |.1799 |.204 |.2289 | .2388 |.253 | .278 
1718 0899 0977 |.1056 | .114 [.121 |.129 1.1389 |.1527 |.163 |.168 |.188 |.2125 |.237 |.2469 | .2615 | .286 
1875 0982 106 1139 | 1227 |.1296 |.137) |.147) |.16t) |.1717 |.1767 |.196 |.2209 |.245 |.255 |.2699 | .2945 
| 203 1062 || 114 1219 | 1307 |. 1376 |.1455 |.155 |.169  |.1797 |.1847 |.204 |.2289 |.253 | .263 | .2779 | .3025 
2187 1145. ].122 130 | .139 |.1459 |. 1538 | 163 |.177 188 |.193 |.2127 |.237 |.2617 |.2716 |.286 | .3109 
234 1225 ||.130 138 147 |.1539 |.1618 |.1715 |.185  |.196 |.201 |.2207 |.245 |.2697 |.2796 |.294 | .3189 
| _.250 1308 | 1397 1466 |.155 |.162 | .170 |. 1799 1937 |.204 |.209 |.229 |.2535 |.278 |.2879 |.3025 | .327 
281 1472 1548 |. 162 |.1717 |.178 |.1858 |.196 |.209 |.2207 |.225 |.245 |.2699 |.294 |.3036 |.3189 | 3435 
3125 1635 171 179 188 =|.1949 |.2028 |.2125 |.226 |.237 |.242 |.2617 |.286 |.3107 |.3206 |.335 | .3599 
3437 1799 ||. 1877 |.1956 | 204 |.211 |.219  |.2289 |.2427 |.253 | .258 |.278 | .3025 |.327__| .3369 | .3515 | .376 
375 1963 ||.204 |.212 |.2209 |.2278 |.2356 |.245 |.259 |.2699 |.2749 |.2945 |.319 | .3435 [.353  [.368 | .3927 
4375 .229 ||. 2369 |.2447 | .2535 |.260 |.268 |.278 |.2919 |.3025 |.3076 |.327 |.3517 |.376 |.386 |.4007 | .425 
500 2617__‘||.2695_|.277_ | 286 |.293 |.301 |.3107 |.3245 |.335 |.340 |.3599 |.384 |. 4089 |.4188 |.433 | .458 
5625 2945 ||.302 [310 |.319 |.3259 |.3338 |.3435 |.357 |.368 |.373 |.3927 |.417 |.4417 |.4516 |.466 |. 4909 
625 3275 «|. 335 3429 | 352 3586 |.3665 |.3765 |.390 |.401 |.4057 |.4257 |.450 |.4747 |.484 |.499 | .5239 
6875 3599 || 3677 |.3756 | 384 |.391 |.399 |. 4089 { 4227 |.433 |.438 |.458 |.4825 |.507 |.517  |.5316 | .556 
7500 .3927 ||.400 |.408 |.417 |.424 |.432 |.4417 |.4555 |.466 |.471 [.4909 |.515 |.5399 |°5498 |.564 | .589 
8125 4254 ||.433— | 441 4499 |.4568 |.4646 |.474 |.488 |.4989 |.5039 |.5235 |.548 |.5726 |.5825 |.597 |.6217 
___-875 458 |} 465 | 473 | «4825 |. 489 |.4968 [507 |.520  |.5316 |.536 |.556 |.5807 |.605 |.6147 |.6297 | .654 
9375 4909 ||. 4987 |. 5066 | 515 522 530 |.5399 |.5537 |.564 |.569 |.589 |.6136 |.638 |.648 |.6626 | .687 
1.000 5235 531 539 | 548 555 5628 |.5726 |.586 |.597 602 6217 |.646 |.6707 |.6806 |.695 |.7199 
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MODERN FASTENINGS 


Feature MODERN METHODS 
MODERN ECONOMIES 
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A comparison of today’s types of fastenings with 
those of a few years ago shows many a once-orthodox 
type gone by the board. Demands for lower costs and 
simplified fabrication have changed the picture. 


+ 





To fill these demands, Scovill has done consider- 


able development work in volume production of cold- 
headed fastenings. The illustration at the right shows 
the wide possibilities offered by this method. Some 
are made from brass, some from steel, others from 
bronze, copper and aluminum. Each was produced 









to meet the particular requirements of one manufac- 
turer’s product. 


Scovill cold-headed and threaded products are 
today used in electrical devices, railway signal appa- 
ratus, automobiles and accessories, sewing machines, 
office machines, plumbing specialties, calendar pads, 
inserts for plastics, and so on through a list as wide 







as industry. 






















Substantial economies — both in the cost of the 
fastenings and in their later assembly — are frequently 
made through the use of Scovill’s facilities for the pro- 
duction of this type of material. Redesigning of prod- 


seh od wh oat ah hoy ated hem 
ssaveerere 


ucts is not necessarily a preliminary to these economies. 





Scovill’s Screw Products Division welcomes dis- 
cussion with manufacturers interested in the applica- 
tion of modern fastenings to their products. A call or a 
letter to any Scovill office or to Scovill Manufacturing 
Company, 35 Mill Street, Waterbury, Connecticut, will 
bring further details of Scovill’s scope along these and 
other metal-working lines. 


fr: Vash esbabed . 
Pal, —_ 


«> Ae 





WN WNGS AN SASU AERA ROONEY 


SCOVILL MANUFACTURING CO., WATERBURY, CONNECTICUT 


Boston, Providence. New York, Philadelphia, Atlanta, Syracuse, Pittsburgh, 
Detroit, Chicago, Cincinnati, San Francisco, Los Angeles * IN EUROPE: 
The Hague, Holland * IN CANADA: 334 King Street, E., Toronto, Ontario 
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Aodeedoeeeeeesesesereeseesenseeeses 
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Microstructure of 
mediut gral. 
size nickel silver 
Mag. 150X 
Etch 10% Hz SO, 
(EMleectrolytic) 





The Grain Size of Riverside Nickel Silver Is 
Controlled to Ensure Proper Drawing Qualities 


Articles or parts which are to be deep-drawn, spun or stamped, require a properly alloyed, soft, smooth- 
drawing Nickel Silver, ductile enough to “flow” to the contour of the tool, but sufficiently dense in 
structure to prevent strain, roughness, open grain, or orange peel effect detrimental to surface finishes. 
To supply a metal which must combine utmost ease of forming with a suitable surface for polishing or 
plating after fabrication, requires expert processing and a nicety of balance between deep-drawing 
quality and fine grain structure. 


For these applications, Riverside Nickel Silver is produced 
under laboratory supervision to a controlled grain size, 
through micrographic determinations as to the best struc- 
ture for a customer’s individual needs. 


The Riverside Metal Company has specialized in the produc- 
tion of wrought Nickel Silver since 1897. If you have a 
problem involving deep-drawing and surface finishing—or 


any other problems pertaining to the use of Nickel Silver— \ : [ K r | 


this Company can offer you expert assistance through ex- 


perience data, productive and metallurgical facilities. S : LV b - 
THE RIVERSIDE METAL COMPANY 


RIVERSIDE Burlington County NEW JERSEY 
NEW YORK e HARTFORD e CLEVELAND e CHICAGO SHEET e STRIP e W | RE e R 0 D 
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Thousands of Speeds 
at the touch of a finger 


Speed infinitely adjustable 
throughout entire range. Ratio, 6 to 1. 
Transmission and motor built as one 
compact, highly efficient unit. 

Hardened steel rollers transmitting 
4, drive from 
constant speed 
input race to 
variable speed 
output race 
| operate under 

torque - con- 

trolled contact 
pressure. Rollers inclined by operation 
of speed control roll themselves into 
required ratio position. Only finger 
, touch required on 
$ control wheel. 

Speeds may be 
* pre-selected or ad- 
 justed while run- 

ning. 

With 1,750 r.p.m. motor, any speed 
from 600 to 3,600 r.p.m. immediately 
available. Built with 1,200 or 900 
r.p.m. motors for correspondingly 
lower speeds. 

Always starts from and stops in 
low-speed, high-torque position. . . 
Avoids overloading motor. 








RACES AND ROLLERS 


INCLINED ROLLER 





NEW, 


DECEMBER, 1935 * 
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Positive drive is assured under 
all conditions of loading, including 
rapid reversing or extreme overload. 





RACE AND ROLLER ASSEMBLY 


Unit is torque conscious. Automatic 
pressure device utilizes the imposed 
_., torque load to gen- 

erate the required 
\. pressure between 
B roliers and races. 
| Pressure is always 

proportional to the 
input or output 
torque load—never exceeds require- 
ments. 

Revolving paris in positive rolling 
contact are inherently in balance, as- 
suring exceptional quietness and free- 
dom from vibration at all speeds. 

No adjustments of any kind are 
ever required. New Departure Ball 
Bearings used throughout. 







TORQUE FLANGE 









Outstanding ease of control 
. .. Speed changes | . 
obtained instantly > 
either by  hand- <a 
wheel on unit or \ cNe A> 
remote control to f 


suit any type of 





installation. Full 
automatic cam-op- 
erated control for 
speed changes oc- ! 
curing in various- 
ly timed cycles. 

Time required for 
unit to shift up or 
down to any desired speed is readily 
adjustable. Minimum time, low to 
high or vice versa, three seconds. 

Unit adapted 
to mounting in 
any position — 
vertical, hori- 
zontal, sidewall 
or ceiling. 

Send for cat- 
alog PE, giving 
detailed descrip- 
tion. 

The New Departure Manufacturing 
Company, Bristol, Connecticut. 
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SPEED CONTROL 





TIME CONTROL 


TYRE 
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PICTURED above are 
four machines on which 
REEVES Variable Speed 
Transmissions are incor- 
porated as standard equip- 
ment. These machines— 








selected as examples from 
over 1100 different makes which are standardly 
REEVES-equipped—illustrate the important op- 
erating advantages obtainable on any driven ma- 
chine with REEVES Variable Speed Control. 


1. STOKER—Any rate of coal feed over a 4:1 ratio is 
available at the turn of a handwheel on this chain-grate 
stoker. This permits correct feeding according to grade of 
coal, BTU and any required steam pressure. Efficient com- 
bustion is always secured. Feeding is REEVES-regulated 
to fractional ounces per hour. 

2. MEASURING KNIFE CAKE DEPOSITOR— 
Handles without damage to dough, the lightest angel food 
and the heaviest fruit cake, due to REEVES regulation. 
Note how compactly the REEVES drive and motor are in- 
corporated in base of machine (panel removed to show in- 
stallation). 

3. WELDING ROD COATING MACHINE—Opera- 
tor can vary feeding speed accurately according to different 
diameters and kinds of rods, consistency of compounds ap- 
plied and sizes of dies. 

4. HEAT TREATING FURNACE—Accurate control 
of heating time is provided for handling many different 
sizes, shapes and kinds of products. This is a traveling type 


furnace with conveyor regulated through a REEVES with 
individual motor drive. 











To provide these important operating advantages 
on production machines, a variable speed unit 
must be infinitely adjustable over a wide range— 
must be selective to fractions of r.p.m.—must ac- 
curately maintain a desired speed without fluc- 
tuation—must deliver power 
efficiently—must be durable— 
must be available in a wide range 
of sizes, designs, speed ratios and 
controls. ALL these essential 
features are combined in REEVES 
Transmissions, and have been 
proved in 80,000 applications in 
16,000 plants. In all leading 
industrial centers, there is a 
REEVES speed control engineer. 
He is at your service, without ob- 
ligation. May he call on you? 











REEVES PULLEY COMPANY + COLUMBUS, INDIANA 


Send information on applying variable speed control for 
standard equipment, as contained in new Handbook 35 
which describes the methods used by 1100 different ma- 
chine builders. 12 
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Thank You: 


1935 A BIGGER "> BETTER YEAR 


SR SE RRC SOIR EP RIE 


ee " “port WAYNE | It's been a great year for Morse. Thousands 
i” 2 yx Ay of customers, both new and old, have given 


NEW YORK Morse a generous share of their business 


during 1935. Throughout industry there has 

been a definite upturn in business—plants 

| perro fog, - | are being modernized, definite savings are 
Cx<ex” Lag being made in production costs and Morse is 


endeavoring to meet these demands through 


Sous careful, considerate service to industry. | 

a es ; ' ; 

” Morse is also keeping pace with moderni- 

LOUISVILLE zation with new equipment at both Ithaca | 
| and Detroit plants. These increased facilities | 

ge | assure Morse customers of better service in | | 

| 

| 




















manufacturing and delivery. | 


knowledge and experience in transmission 


. by, Morse takes this opportunity to thank indus- 

na’ Jig io try for making 1935 a bigger and better 
year, and also to show its appreciation of | 

CP.” the sincere and earnest efforts of these | | 

e/ / Morse men in the field. With thorough | 

PITTSBURGH | 


of power, they are always ready to serve 


industry with better methods of power 
AWM aT Olle: transmission. 


hada Silent and Roller Chains and Sprockets | 
Flexible Couplings and Clutches | 
<A a eOs75, Morse Magic Silent Chain Drive Selector | 


Pu ADELPINA : automatically selects the proper drive, 
checks and designs chain drives, saves 


time. Send for one. It's free. | 
17) Morse 1936 Calendars are now ready. Ask for your copy. 
Hach 


MORSE CHAIN CO., ITHACA, N.Y. | 


‘ 

, } I 7 » we 

hes: 0? Division of Borg-Warner Corporation 
> oe * ae 











NEW YORK } 


CLEVELAND 
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10,000 


different styles /¥ 


Gute ly 


(f\ 
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DAHLSTROM 





and MOULDINGS \', 


SAA sta 





'/—in steel, brass, 
bronze, etc— 


... to facilitate product development _ 


Dahlstrom offers a fabricating service in Shapes 
and Mouldings which is practically unlimited in 
scope, 

Approximately $1,000,000 is invested in’ dies, 
rolls and press shapes for making more than 10,000 
different styles of rolled mouldings and pressed 
shapes in steel, bronze, brass and other materials. 
Special shapes can also be furnished to meet spe- 
cific and exacting requirements. 


Dahlstrom Mouldings are fabricated from highest 
quality cold-rolled strip and sheet metals, are 
smooth in surface, exact in profile, light in weight 
and because of special treatment are very rigid. 


In view of the outstanding savings in product 
design which are available through the use of 
Dahlstrom Metal Shapes and Mouldings, you will 
find it economical and profitable to consult our 
engineers relative to cutting the manufacturing 
cost of your products through Dahlstrom service. 
Write for a copy of our catalog which gives a com- 
prehensive idea of the many different shapes we 
are prepared to furnish. 


DAHLSTROM METALLIC 
JAMESTOWN, N. Y. 


Representatives in Principal Cities 


DOOR CO. 


SAVE WITH DAHLSTROM METAL SHAPES AND MOULDINGS 
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@ Vhe illustration indicates only partially the 
scope and the character of pressings that are now 
available in Aleoa Aluminum. 

Consider the advantages of this process: 

It utilizes the strong wrought alloys of Alcoa 
Aluminum, which weigh about one-third as much 
as the heavy metals. 

The process itself, familiar to all engineers. 
lends superior mechanical properties, uniformity 
of structure. Pressings make possible a more nearly 
perfect distribution of metal, often showing con- 
siderable weight savings as compared for example 
with stampings. Also bosses, lugs, ears, hubs and 
similar details may be included in the design, 
thus saving assembly costs. 

The surfaces of Aleoa Aluminum pressings 
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are inherently smooth, and uniform in texture. 

In many cases such close tolerances can be 
obtained that much of the machining and finishing 
required on such parts made by other processes 
can be completely eliminated. 

The famous Alumilite* finish may be satisfae- 
torily applied. Excellent results are obtained by 
polishing, etching, or widely used methods of 
finishing Aluminum. 

We are ready to serve you, with quantity pro- 
duction facilities, under experienced supervision. 
Ask us to quote on your next part. We feel certain 
we can show you some interesting economies. 

ALUMINUM COMPANY OF AMERICA, 1893 Gulf 
Building, Pittsburgh, Pennsylvania. 


* Produced by a process licensed under certain U.S. Patents. 








Pictured above is the Cameo Silver Chest. 
Its brilliant Plaskon cover is product No. 1 
from the beryllium copper mold...aGorham 
Company development about which prod- 
uct engineers should know. 

The intricate patterns and irregular con- 
tours of decorative items have not always 
been easily reproduced in the plastics. A 
steel die is ordinarily the ideal mold in 
which to make plastic goods. But unless 
carefully worked over, the steel mold gives 
only fair reproduction of the figured surfaces 
common to grilles, containers, trays, etc. 

The new cast beryllium copper mold af- 
fords wider design possibilities and simpli- 
fied manufacture for such plastic articles. 


TOLEDO SYNTHETIC PRODUCTS, 


‘sy FROM THE BERYLLIUM COPPER MOLD 





Where ornamentation is the keynote of de- 
sign, and where visual effect rather than 
exact dimensional accuracy is sought, it can 
be used to great advantage. 

PLASKON stands available for these appli- 
cations, and for every use to which urea 
plastics are put. The selection of MOLDED 
COLOR for the Cameo Cover bespeaks its 
high favor among designers and engineers. 
PLASKON quality and color beauty are 
helping hundreds of products in today’s 
markets. There is every reason for you to 
inquire how it may help yours. 

* 


The Cameo Cover is molded for the Alvin Corp- 
oration by Associated Attleboro Manufacturers. 


INCORPORATED - TOLEDO - OHIO 








« PL AS kK Oe « 
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REDESIGN with PLASTICS 


Simplified Extra New 
Design Profits * Appeal 





GILBERT and BARKER TOLEDO SCALE 


ORRECT measurement is assured by the new HE Toledo Scale Company, Toledo, Ohio, has 
Calco-Meter, manufactured by Gilbert and 
Barker, Springfie 


a. 7 
recently announced an outstanding advance in 





d, Mass., because of the use of a 
TEXTOLITE valve plate. This plate holds a uniform seal 


scale design—the new loledo Plaskon Duplex Scale 


General Electric is proud to have contriduted a 
on the sliding valves, providing true volume measure. 








part to this triumph in modern design by molding the 
The composition of TEXTOLITE prevents scoring or white Plaskon scale case the largest commercial! 
excessive wear of the slide valves, and eliminates plastics form ever molded for industry. 
accumulation of residue on the valve faces. By last- 
ing more than three times as long as nonferrous Without sacrifice of strength, Toledo was able to 
metal plates, TEXTOLITE gives longer life. dress up its new scale with a strong, lightweight, 
You obtain these advantages when you use TEXTOLITE attractive casing having a permanent, white, lustrous 
for parts which require accurate molding and per- finish. There is no marring of the surtac e by ¢ hipping, 
manence of qualities. because Plaskon is white all the way through. 


The General Electric Plastics Department offers you the same opportunities for utilizing the many advantages 
of Textolite and Plaskon. There is a grade which has the particular properties that your product requires. Get in 
touch with the plastics specialist in the nearest G-E office. He will gladly assist you in selecting the right 
grade of Textolite or Plaskon for your requirements. Ask for a copy of “General Electric Complete Mold- 
ing Service.” Plastics Department, General Electric Company, West Lynn, Mass. 


943-55 


GENERAL @ ELECTRIC 
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FOR INCREASED SALES YVOLUME— 


Choose Color for a Good Start 
Choose Hilo Clix for a Good Finish 





In the face of closer competition and a flood of new products on 
the market, leading manufacturers are using the proven appeal of 
color to help increase their sales volumes and to attract new cus- 
tomers. The Right Color Plan makes a product easier to see, 


easier to remember and, above all, easier to sell. 


Hilo makes Colors in a wide variety of Finishes from which you can 
choose the one best suited to your finishing requirements. For 


beauty, protection and speedy production we recommend— 


HILO CLIX 
Quick Baking Synthetic 


Here is a finish which combines maximum surface hardness with 
minimum baking time —a boon to quick production schedules. 
A Hilo Clix Finish adds to the quality and attractiveness of the 


article. In bright, entrancing colors, it's ‘‘tops’’ in sales appeal. 


Clix closely resembles porcelain in appearance. Its adherence to 
wood and metal is exceptional. It may be applied by brushing, 
spraying or dipping. 


Write for color chart, specimen and liquid samples. 
Better yet, send us also your own specimen to finish — 
we ll be happy to return it in its Clix Finish — of course, 
with no obligation to you. See Clix in one of the bril- 


liant, quick-selling colors—you'll like it. 


HILO VARNISH CORPORATION 


70 Years’ Experience in Better-the-Finish 
42-60 Stewart Avenue, Brooklyn, New York 


Branches: Chicago Boston Philadelphia 
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@ Modern stainless steel barrels are better 
because they're welded! Welding assures 
strong, seamless, leakproof containers 
which are easy to clean and afford no 
place for bacteria to develop. These in- 
herent features of jointless design and 
fabrication by welding, together. with the 
natural resistance of stainless steel to 
chemical attack make sure that nothing 
will effect the contents of the barrel. 
Welding has made many good products 
better—stainless steel barrels, refrigerators, 
automobiles, radios, streamlined locomo- 


tives, metal furniture, and a thousand other 


things. You, too, may find it profitable to 


consider the advantages in both produc- 
tion and sales which can be gained for your 
product by jointless design-for-welding. 

Linde engineers will gladly cooperate 
with you in the design or redesign of your 
products for welding. The benefit of their 
broad experience is available from Linde 
Sales Offices located in thirty principal 
cities throughout the country and at 


30 East 42nd Street, New York, N. Y. 


THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 


LINDE OXYGEN wc) UNION CARBIDE 
PREST-O-LITE DISSOLVED ACETYLENE 
OXWELD WELDING AND CUTTING APPARATUS AND SUPPLIES 
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CRUCIBLES 
HEAT TREATING BOXES 


PLATING ANODE 
SUPPORTS 


THREADED PARTS 
THRUST BEARINGS 


STEAM TURBINE 
PACKING 


SLEEVE BEARINGS 


VACUUM TUBE ANODES 
AND GRIDS 


CONTACTS 


NOZZLES FOR 
CORROSIVE LIQUIDS 





METAL MOLDS 


of G 


RHEOSTAT piscs 


TELEPHONE 
TRANSMITTER PARTS 


Ci and Graphite products can be manufactured 
in a great variety of shapes, a few of which are illus- 
trated on this page- Carbon and Graphite products can 
be readily machined to meet the specific requirements of 
the application. Carbon is a good conductor of electricity. 


CARBON IS INFUSIBLE 


Carbon, in graphitic form, possesses excellent lubricating 


properties. Carbon is highly resistant to the action of 
most acids, alkalies and corrosive materials. Carbon may 
be used under oxidizing conditions at temperatures uP 


to 400° C. 


NATIONAL CARBON COMPANY, INC., HAS SPECIALIZED IN THE 
MANUFACTURE OF CARBON PRODUCTS FOR EVERY TYPE OF 
INDUSTRIAL APPLICATION. 


e Write for information or the application 


of Carbon or Graphite to your problems. 





for which n 


The peculiar physical and chemical properties of CARBON — in 
either amorphous or graphitic form—make it applicable to many 
uses in Electrical, Mechanical, Thermal and Chemical equipment, 
o other material is available or equally well adapted. 


F CARBON 


AVERAGE PHYSICAL CHARACTERISTICS .@) 
AND GRAPHITE PRODUCTS 


Many of these properties can be modified over a considerable 
range to meet special requirements. 














Coke Electric 
Characteristics Base Furnace 
Carbon Graphite 
Electrical Resistance Ohms In 0014 - .0018 0003 - .0005 
Tensile Strength— Lbs. Sq. In. 600 - 1200 700 - 1200 
Crushing Strength- Lbs. /Sa. In. 6000 - 9000 3000 - 4000 
Transverse Strength—Lbs. Sq. In. 3200 - 6000 3000 - 5000 
Specific Gravity 2.0 - 2.1 2.20 - 2.24 
Apparent Density—Gm. Cm. 1.53 - 1.64 ‘S36 1.70 ¢ 
Porosity— Per Cent 23-25 27 - 30 


Specific Heat Gm. cal. /Gm. 
Thermal Conductivity 20-40° C. 
Gm. cal. /sec. em} /°C. 40-340 .. 
Coef. of Thermal Expansion per°C 
Volatilizing Temperature— 4 


234 (26-538° ©.) 


.057 


199 (26-538° Cc.) 
.0079 






.016 41 
1.4-1.8 (x10-*) 0.8-2.0 (x10-°) 
3665 3665 


NATIONAL CARBON COMPANY, INC. 


Carbon Sales Division, Cleveland, Ohio 
Unit of Union fern AUC! and Carbon Corporation 
Branch Sales elites 
Pittsburgh 





| 










New York 


San Francisco 


Chicago * 
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For almost twenty-five years 
NORMA-HOFFMANN have been preeminently HIGH- s N 
SPEED PRECISION Bearings. They have long been 
operating successfully, in day-after-day duty, at speeds 
up to 50,000 R. P.M. Nor is this quality confined to 
one particular PRECISION type. Research has developed 
a ‘‘Super-Speed” PRECISION Bearing for every purpose. 


“LITRO” DEEP-GROOVE 
TYPE “CL” 
For Thrust In Either Direction 


This is the latest addition to the PRECISION “Super- 
Speed” line—a deep-groove type with uniform race 
shoulders, adapted to thrust in either direction. The 
lightweight, machined, balanced retainer is of specially- 
treated, hard, phenol-impregnated linen fabric, and rides 
on the ground shoulders (lands) of the inner ring. 
PRECISION in every minute detail adapts the “CL” Bear- 
ing to the highest speeds. 


FIVE OTHER SUPER-SPEED BALL BEARINGS 


iii enenminenlll 


— 





LITRO “L“ TYPE :—inboth 
open (separable) and closed 
(side-assembled) types; ma- 
chined, balanced, one-piece, 
land-riding, phenol-impregnated 
fabric retainer; adapted to thrust 
in one direction. 


STANDARD OPEN TYPE :—a 
separablebearing with light- 
weight, one-piece, balanced, 
bronze retainer of channel 
section; for thrust in one di- 
rection only. 


SUPRA — TYPE ‘an open 
(separable) bearing with ma- 
chined, balanced, one-piece, 
land-riding, bronze retainer, 
with oil grooves; for thrust 
in one direction. 


Write for Catalog 


DEEP-GROOVE SINGLE- 
ROW TYPE:—with special 
sturdy, pressed bronze ball 
retainer; adapted for thrust 
in either direction. 


VKMA-AVFFMANK 
PRECISIUN BEARINGS 


BALL, RVLLER AND THRUST 


DEEP-GROOVE SINGLE- 
ROW TYPE: — with ma- 
chined, balanced, solid, 
land-riding bronze retainer; 
adapted to thrust in either 
direction. 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. 
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You'll find Timken Bearings on the really tough 
jobs everywhere....As a spectacular example: In 
‘this giant Natco drilling machine--552 Timken Bear- 4 
ings are used. ... Running 132 drilling and countersinking 
operations on each automobile cylinder block with each 
cycle of the machine at the rate of 85 blocks per hour gives 
you an idea of the necessity of unfailing accuracy, economy and 
dependability which in no small measure are supplied by Timken 
Bearings. ... Exacting installations of this charactér must indicate to 
you the advisability of insisting on and getting Timken Bearings when 
buying automobiles, motor trucks and any type of railroad or indus- 
trial <a ‘he Tien Roller Beart Caney, Canton, Ohio. 
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ONLY A SPRING WASHER HAS 


yi sue , TO COMPENSATE 


FOR WEAR AND LOOSENESS... 


Spring Washers keep machinery 
tight and smooth-running in spite of 
wear and vibration. By compensating 
for play and looseness, they prevent 


squeaks and rattles. Their exclusive 





feature... Live tetion 
15 NO SUBSTITUTE 


IN ; ... eliminates cus- 


Ht 





tomer “squawks.”’ 












SPRING WASHER INDUSTRY 
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THE G-E POLYPHASE MOTOR, TYPE K, FOR GENERAL APPLICATIONS 





FRACTIONAL-HORSEPOWER MOTOR 
FOR POLYPHASE POWER SUPPLY a 


























For all-round use. A thoroughly dependable 
squirrel-cage motor that will give years of re- 
liable service. Mounting dimensions are inter- 
changeable with those of single-phase motors 


HIS sturdy motor is available in a 

varicty of mechanical modifications 
(as, for example, some of the types illus- 
trated above) which will meet the power 
requirements of your design. Its ratings, 
from 1/8 to 3/4 hp inclusive, offer you a 
wide range from which to choose. 
Whether you require a standard or a 
special fractional-horsepower motor, 
General Electric has a type that will 


correctly meet vour needs. 


The Type K motor for polyphase power 
supply is but one of the large variety of 
G-E fractional-horsepower motors. It is 
a thoroughly dependable squirrel-cage 
motor that will give vears of reliable 
service. Mounting dimensions inter- 
changeable with those of other G-E 
fractional-horsepower motors assure you 
maximum value. For further information, 
communicate with General Electric Com- 
pany, Schenectady, N. Y. 














A totally enclosed motor that is protected 
against dust, dirt, mild chemicals, and mois- 
ture. A motor which has a long, carefree life 


A gear-motor for low-speed requirements. It 
offers you unusual economies in installation 
and operating costs. Ready for direct con- 
nection to your machine 


For stop-and-start applications, such as hoist, 
door operators, and other applications where 
a brake is required, this equipment will give 
you long service life and simplify installation 





070-100 


GENERAL @ ELECTRIC 
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Cross-Section of Typical Anaconda Extruded Shapes 


ANACONDA EXTRUDED SHAPES 
to cut production costs 


Countless brass parts are being made from as many different Anaconda 
Extruded Shapes by manufacturers of a wide range of products. 
Some have effected amazing savings with this type of stock. Perhaps 
you can, too. 

We will welcome the opportunity of discussing with you the 


cost advantages and design possibilities of extruded shapes. 


AnaCOnnA THE AMERICAN BRASS COMPANY 


fi mi cortsumer “—- ry . . 
ee General Offices: Waterbury, Connecticut 


Offices and Agencies in Principal Cities 
d/ « 


ANACONDA COPPER & BRASS 
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ROM the tiny screw or bolt that assem- 

bles precision parts to big castings, 
Parkerizing plays an important part on 
heavy machines. 


Rust is fatal to perfect operation and 
makes maintenance costly. That is why 
more than 600 parts of the best known 
linotype are Parkerized. It is equally 
reliable and efficient on the fine machines 


RUST-PROOFING 


Chart shows the rapidly increased use of Parkerizing in the heavy machinery industry 


during the past three years, according to a scale based on units of rust-proofing energy. 


of many other industries. It is especially 
popular on this type of equipment be- 
cause it is both rust-proofing and a 
finish. The Parkerized part needs no 
additional finishing treatment. 


Parkerizing is one of the best known 
metal finishing methods and as such is 
a sales asset to the manufacturer who 
applies it. 


PARKER RUST-PROOF COMPANY e 2179 E. Milwaukee Ave., Detroit, Michigan 


For more than 20 years 

this company has devoted 

wants its entire time, talent and 
“ energy to the improve- 
Fe ment of rust-proofing 
methods. A new book de- 

scribing Parkerizing is 

available to manufacturers and 
technical men. Send for your copy. 


ee 
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CESSES F 


BONDERIZING ¢ PARKERIZING 
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Sinbad’s Burden 


... Yielding to the pleadings of the Old Man of the Sea, Sinbad 
lifted him onto his shoulders and carried him tenderly across 
the stream. To his amazement, the Old Man refused to alight. 
Instead, he entwined his legs so tightly around Sinbad’s chest 
that he could not be shaken off. Day after day Sinbad’s burden 
became more and more crushing... . 


A MATERIAL, process or modus operandi will sometimes so 


irm ] + TY . ttea)] ; h a try yCtHin A“ Im~rn! ~ - AWN) 
firmly imbed itself in the construction of an implement, appli- 
ance, engine, machine, vehicle, or 


modern 


in favor of something more 


time, its continued use may become 
production and sales departments 


ready to capitalize a rival’s lack of progressiveness 


Is the persistent retention of once modern steels threatening 
to leave your company behind in the face of the newer dis 


; : ' 
coveries of metallurgists and steel-makers? Have you brought 
pe 
Pa 
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INDUSTRY'S MOST 


MOPERN AND 


VERSATILE ALLOY 








JEWELRY BY THE TON 


@ You're looking into the business 
end of a centerless grinding machine in Illinois’ 
Alloy Department. 

Operating in a special air-conditioned room, 


this machine grinds to an_ oil-smooth finish 


with a tolerance of only one-half of one-thou- 


sandth of an inch. For beauty and accuracy of 


finish, this is truly the jewelry of the steel industry. 
Alloy steel thus finished may be used without 
further polishing or lapping in many installations 
where accurate bearing surfaces are required. 
Write for further information on these and 
other finishes now available in Illinois Alloy Steel 


products. 


CARNEGIE-ILLINOIS STEEL CORPORATION 


PITTSBURGH, PA. 


Pacific Coast Distributor: Columbia Steel Co., San Francisco 


CHICAGO, ILL. 
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Mieie and More HYATTS 
are going places. nm 
em 


The smoother running, carefree, power saving advantages of 
Hyatts are well known in every field they serve. And of equal 
importance is the ability of Hyatt Roller Bearings to prolong their 
own life as well as the life of related parts. That's why there are 
more and more Hyatts used in the vital operating parts of equip- 
ment... The equipment builder's pledge of better design and 
the user's assurance of better operation. Hyatt Roller Bearing 


Company, Newark, Detroit, Chicago, Pittsburgh, San Francisco. 




















BALDOR 


and its accomplishments 


15 Years specialized 
experience in designing and 
producing the finer motors 
exclusively. 


15 Years steady growth 
of the company due to its 
high quality standard, its fair 
prices and square dealings 
with its customers. 








Latest Bulletins containing complete 
Technical Data on motors, specifica- 
tions and other helpful information, 
sent upon request. 





The BALDOR Line Includes: 


THEY HOLL TOGETHER the most versatile assemblies 


SINGLE PHASE—Repulsion ete aes ‘ Bd ~ Hi oy 
cae ° ; y : 
gy apheeeientai 1,30to (HP. of new machines, machine tools and mechanical 
IT GE og 5 cick ccc ccc ecsnccccsesss \y%yto 3H.P. " 
POLYPHASE—Squirrel Cage.................-.-- Ye to 1s H. P. appliances on the show-floors today. 
Double Squirrel Cage............ to 15 H.P. ler 5 
UNIT HEATER MOTORS—All Types... 1/30 to 4 H.P. A large majority of exhibited new machines are 


aioe Gedeenweee. equipped with ALLEN Hollow Set Screws, Hollow 
Head Cap Screws — emphasizing the trend in modern 


BALDOR ELECTRIC COMPANY design; the types of equipment which make con- 


4354 Duncan Avenue, ST. LOUIS, MO. . . 
Sales and Service Offices in Principal Cities tinued progress certain. 


Would you give your new jobs greater utility, neater 
appearance, closer economy in assemblies and set- 
ups?... Ask for a survey — with no obligation — 
| of feasible uses for Allen screws in your product. 


THE ALLEN MEG. COMPANY 


HArrTrorn. Conn. U.S.A. 
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LABORATORY TESTED 


To Meet Standard Specifications 


(it) 
| 








6 CHARACTERISTICS OF SEYMOUR PHOSPHOR BRONZE 





RESILIENT “FATIGUE” FREE CUTTING 
RESISTANT 


ACK of every shipment of Seymour Phosphor Bronze is the thorough 
work of our well-equipped laboratory. Strict compliance with 
standard specifications, and with a customer's individual needs, 


is made a certainty in Seymour Phosphor Bronze by careful, scientific 
check from melt to final inspection. 





In the casting department each heat is numbered and sampled. If satis- 
factory, the batch proceeds on its way. During its journey frequent 
tests are made in the laboratory, where hardness, tensile strength, elonga- 
tion, ductility, grain structure — all important properties — are accurately 
determined. If at any stage the sample fails to meet the requirements 
set for the order, the batch is located by its heat number and promptly 
withdrawn. Any program less rigorous would endanger a standard 
of uniformity which is a fixed ideal in the Seymour plant. 


DUCTILE 





If you would like to know how Seymour Phosphor Bronze will meet FRICTION 
your needs, we will gladly supply samples for test purposes. RESISTANT 


REMEMBER THE NAME 


SEYMOUR 


PHOSPHOR BRONZE 





NON-CORROSIVE 
THE SEYMOUR MANUFACTURING COMPANY, 33 FRANKLIN STREET, SEYMOUR, CONNECTICUT 


Specialists in Phosphor Bronze and Nickel Silver 1s 
Also Manufacturers of Nickel Anodes 
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Robbins 
& Mvers 


MOTORS 
1896 . . 1936 


Forty years ago, when 
the first electrical 
appliances were being 
developed forthe home, 
store and office, Robbins 


& Myers began build- 





New R&M Silent 


Washing Machine ing motors to power 
Motor ~-Rubber 


Mounted Life- these devices. They 


time Oiling d ad 
were good motors—so 


good that many of these 30- or 40- 
year-old motors are still in service. 

R&M motors today have that same 
reliability, plus all the refinements that 
have resulted from 40 years of research 
and development. New slot combina- 
tions, mechanical modifications and 
resilient mounting that insure quiet 
operation, dynamically balanced running 
parts, and improved ventilation and 
lubrication are a few new features 
which make the 1936 R&M motors 
outstanding in performance. 

Scores of manufacturers who came to 
R&M for electrical help even before 
their appliances had left the inventor's 
draughting board, have stuck to R&M 
motors throughout the years, because 
they know the R&M reputation for 
furnishing quality motors. Others are 
constantly turning to R&M to take ad- 
vantage of our 40 years’ experience in 
building motors to meet unusual serv- 
ice demands. 

Our engineering staff and experimen- 
tal laboratories are at your service too. 


ROBBINS & MYERS, Inc. 
Founded 1878 


Springfield, Ohio * Brantford, Ontario 


HOISTS 
CRANES 


MOTORS | 
FANS 





Sill 














AMERICAN RECORD MOLDED 


PLASTIC 
PARTS 
meet modern 
trends in product 
design 





The unlimited versatility of shape 
and size and color in A:R:C 
molded plastics make it the ideal 
medium for modern utility and 
ornamental purposes in today’s 
products. New applications are 
constantly being developed 

and each new use suggests another 
. . . your product, too, may use 
it to advantage. 


MOLDED PRODUCTS DIVISION 


MERICGAN 





GORPORATION 


PLANTS: 
Scranton, Pa. & Bridgeport, Conn. 


Executive and Sales Offices: 1776 BROADWAY, NEW YORK 
Chicago : Detroit : Cleveland : Hollywood 
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= WELDING 


Electrodes of 
VII 
a 


META 


Outlast «) Those of 


Copper and Other Metals 


Make your own comparisons in high speed, long- 
run production where other electrode materials 
mushroom rapidly. Then make a_ complete 
change over to Mallory 3 Metal — and make a real 
improvement in production and a worthwhile 
saving in operation maintenance. 













Full details of the superior characteristics of this 
amazing new alloy will be sent on request 





—together with interesting facts about water 
cooling that really cools. 

Mallory engineers will assist in the solution 
of your welding problems — without obligation, 


of course! 


P. R. MALLORY & CO., Inc. 
INDIANAPOLIS INDIANA 
Cable Address—Pelmallo 
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8 Important Advantages 


are offered in this radically new 
limit A switch 


HECK these big advantages of the new 
G-E limit switch: 







Cosis only 
$6.00 


1. Two separate circuits, one normally open 
and one normally closed, make it suitable for a 
wide variety of applications. 


2. Liberal allowance for overtravel — its 
operating arm can safely turn through 72 
degrees. 


3. Easy to adjust—by means of its worm-gear 
precision adjustment, you can lock the oper- 
ating arm in any position around the shaft. 


4. Clean, trouble-free contacts of the cad- 
mium-plated, double-break type— open and 
close with a sliding action. 


5. Easy to install — requires no mounting 
bracket, since the operating arm moves in a 
plane parallel to the base. 


6. Strong, die-cast enclosure protects the 
mechanism. Handy conduit connection and re- 
movable cover plate are provided. 


7. Removable contact tips that are easy to 
replace if and when replacement is necessary. 


8. Easy operation and long life are assured 
by an improved method of lubrication. 


There are dozens of jobs that this new, low-priced limit switch 
can do for you. It supplies a simple and convenient means of 
interlocking mechanical motion with electric control circuits, 
for making processes automatic, operating safety devices, etc. 
Put it to work on your machines and watch it save money. 


Our experienced engineering staff will gladly co-operate with you to put G-E limit 
switches to work profitably on your machines. For complete information, mail the 
coupon to General Electric, Dept.6L -20], Schenectady, N. Y. 


GENERAL @ ELECTRIC 


ee ee ee Mail Coupon Today for Complete Information 


example of General Electric’s 
constant activity in advanc- 





General Electric Company 











ing modern methods to pro- Dept. 6L-201, Schenectady, N. Y. 
tect men and machines. 
Soundness in design, manu- Please send me complete information on the new G-E limit switch (GEA-2052). 
facture, and application has _— 
made General Electric HEAD- ee 
QUARTERS FOR INDUS- COMPANY. 
TRIAL CONTROL. 
ADDRESS............ 





080-36 





THE RIGHT MOTOR FOR EVERY JOB—THE RIGHT CONTROL FOR EVERY MOTOR 
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PROFITABLE MODERNIZATION WITH BAKELITE MATERIALS 


PROFITABLE modernization of ma- 
chines. devices and appliances re- 
quires the best of inventive talent 
and engineering knowledge. Of equal 
Importance is the reliance placed 
upon new and modern materials to 
develop products into more useful 
and saleable form. 

Modern Bakelite Materials offer 
manufacturers three-fold assistance 
in redesigning their product. Thev 
make possible a new, and distinctive 
BAKELITI 
BAKELITI 


CORPORATION, 2 
CORPORATION OO} 


ANADA, 


appearance. They usually simplify 
production methods. They frequently 


improve mechanical design. 


To the improved appearance of 


products, Bakelite Materials contri- 
bute rich color, permanent lustre and 
ready adaptability to line and form. 
In production, they offer important 
economies, such as the elimination 
of polishing and finishing operations. 
To mechanical design they furnish 
strength, light weight and durability, 
Park Avenue, New York, N. \ 


LiMiTED, 16 Dufflerii 


combined with superior chemical, 
thermal and electrical properties. 
Manufacturers are urged to study 
their own products with a view to im- 
proving the design, construction and 
saleability through the use of Bakelite 
Materials. We shall be glad to cooper- 
ate in determining the possibilities. 
For full facts about Bakelite Materials 
and their varied applications, write 
for Booklets 5M, “Bakelite Molded” 
and 5L, “Bakelite Laminated”. 


Fast Ohio Street. Chicago. ILI. 


Street, Toronta,. Ontario, Canada 


1910 — SILVER ANNIVERSARY — 1935 
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™ Made with the same uniform reliable 
base cloth as used in IMPERIAL trac- 
ing cloth. 


But has a special dull drawing surface on 
which lines made even with a hard pencil, 
appear sharp and opaque. 


As suitable for ink work as the well- 


known IMPERIAL tracing cloth. 


Pencil lines will not smudge, but erasures 


can be easily made without damaging its i ge ey i 

surface. 7 a 
sree TRACING 

Because of its high transparency and its CLOTH 


excellent ink and pencil taking qualities, 
sharp contrasting blue prints can be pro- 
duced from tracings made on it. 


A PRODUCT OF THE MANUFACTURERS OF THE 
WORLD RENOWNED IMPERIAL TRACING CLOTH 
fon Sale by 


LEADING Stationery and Drawing Material Dealers « + 
EVERYWHERE 


29 














REG? U.S. PAT. OFF. 
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VARIABLE SPEED TRANSMISSIONS 
AUTOMATIC ELECTRICAL CONTROLS 


Above illustration shows a No. 12 completely enclosed 
Lewellen Transmission with electrical controls. This trans- 
mission and controls automatically maintain a uniform 
weight or thickness of insulating felts made from rock wool 
or slag. The controls are adjustable to maintain any pre- 
determined weight or thickness. Just one of many special 
variable speed control problems which Lewellen engineers 
have solved in recent months. They can do the same for 
you. Just give us the essential data of horsepower, speeds, 
etc., with a sketch or drawing of your machine. We will 
submit blue prints, prices, etc., for your consideration. 


LEWELLEN MFG. CO. 


COLUMBUS, IND. 


For years vibration in rotating and reciprocating machinery has been 
regarded as an unescapable evil—a costly consort to production. But 
exhaustive researches have proven that vibration with all its economic 
waste can be greatly lessened. These facts, as they were developed 
from our research, are embodied in a new book, “A Study of Vibration 
in Plant Machinery.’” Send for a copy. It’s yours for the asking. 
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Don't penalize the efficiency and reputation of 












The simple answer was 
fog Ete) VU ed ¢ 


get closer ELECTRIC 
control of HEATING 


temperature in UNITS 
our embossing press ?”’ 


“Uniform quality production is now impossible due to 
temperature variation, while gas fumes affect the oper- 
ator. Will electric heat help us? 


The CHROMALOX solution: 


“Eight 750-watt strip heaters, placed where the present a en oe 
heating equipment is located, and controlled by a ther- your machines with “'tenderfoot’” bearings. Par- 
mostat. Drill a hole in the embossing plate for the 
sensitive bulb of the thermostat.” 


“How 
can we 
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ticularly when it costs no more to use CJBs—the 


Upon receipt of the telegraphed order, the equipment 
was shipped the same day, arrived next morning, and 
was operating by noon. Cost. $44.50. Result, uniform 
quality, plus an unforeseen 40¢¢ increase in production, 


custom built quality bearings with no price pre- 
mium. Specially selected steel and extreme 


accuracy of workmanship assures smooth opera- 





Every mail brings us heating problems, which our en- 
gineering department helps to solve. Send us a sketch 
and description of your problem. For general informa- 
tion, use the coupon and get the Chromalox Book of 
Electric Heat. 


an 
D 


tion, economy of power and long 


AHLBERG BEARING COMPANY 
321 East 29th Street, Chicago, Illinois 


Mail with Your Business Letterhead 


Send us a PTIPIIIIITiiiiitiiiitiiiiiiiiii 





rough sketch EDWIN L. WIEGAND co. 

dd . 7535 Thomas Blvd., Pittsburgh, Pa. 
RRM wi ot ohlization. send me the CHROMALOX 
TMZ = BOOK of ELECTRIC HEAT. 

| problem NN rested iearcniidsaciaminiadounaall 
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A fourteen-inch 
stamping 


For more definite detail of design, 
variety and beauty of finish, 
greater strength and less weight, 
lower unit cost and die investment, 


quicker deliveries and service. 


CHANGE from die castings to 
ART METAL STAMPINGS 


American Emblem Company 


INCORPORATED 


box No. ise Utic av New York 


22 East 40th St., New York City Phone CAledonia 5-7331 


MMIC 








HOLTZER-CABOT 
MOTORS 


AIR CONDITIONING UNITS 








Orheeueres 








QUIET ¢ RUGGED ¢ DEPENDABLE 


Manufacturers of motor driven apparatus and appliances have 
found Holtzer-Cabot Motors built to fit the job, give best 
results. Our engineers have a wealth of experience. Let 
them shoulder your motor problems. 


WRITE DEPT. 12 FOR COMPLETE INFORMATION 
HOLTZER-CABOT ELECTRIC CO. 


MOTOR SPECIALISTS 
125 AMORY ST. BOSTON, MASS. 
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SPECIAL 
ROLLED 


SECTIONS 


in mind 


T designing parts to be turned 






out on a quantity-production 
basis, it is well worth while to 
view them in the light of bar-mill 
capabilities. Often it happens that 
the design can be adapted to 
manufacture from special rolled 


sections. 


Bethlehem pioneered this type 
of steel product and has rolled a 
wide variety of difficult sections. 
If a section can possibly be rolled, 
it can be rolled in the Bethlehem 


Bar Mills. 


So great are the savings some- 
times realized by the use of special 
rolled sections that we suggest a 
careful review of the parts of your 
product with an eye to this eco- 


nomical method of manufacture. 


Bethlehem Steel Company 
General Offices: Bethlehem, Pa. 


Bethlehem District Offices are located at Atlanta, Baltimore, Boston, Bridge- 

port, Buffalo, Chicago, Cincinnati, Cleveland, Dallas, Detroit, Houston, In. 

dianapolis, Kansas City, Milwaukee, New York, Philadelphia, Pittsburgh, 

San Antonio, St. Louis, St. Paul, Washington, Wilkes-Barre, York. Pacific 

Coast Distributor: Pacific Coast Steel Corporation, San Francisco, Seattle, 

Los Angeles, Portland, Salt Lake City, Honolulu. Export Distributor: 
Bethlehem Steel Export Corporation, New York. 

















CELORO 
SPOKE GEARS 


’” ABSORB 
’° SHOCKS 


\ctual running tests, load and overload, speed 





RE 


and many other tests have been made on gears of 
various types and sizes operating under identical 
conditions—all proving that Celoron Spoke Gears 
absorb shocks. minimize tooth wear. reduce noise, 
save maintenance, increase machine productivity. 
These facts and figures are all a matter of record 


which we would like to discuss with you. 


CONTINENTAL-DIAMOND FIBRE CO. 
NEWARK: “DELAWARE 
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Every Variety of 
\) Industrial Application 


~ 


Pitnce Relays have a unique history which particularly 
commends them for uses where reliability of operation is 
paramount. Forty years of design and manufacture for the exact- 
ing requirements of the telephone industry have resulted in a 
variety of perfected relay types which are now being applied 
with equal success to industrial requirements of every kind. 
Send for catalog 4016-A—free upon request—which gives a 
complete description of types available. 
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UTOMATIC ELECTRIC COMPANY... .Chicago, Illinoi 


UVUUUEDOEEODUOUEEEOUUERCCUUEEEEOEORE RECUR ER EDOEEEEOEEEEETE 
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IN THE 


MERCOID 
SENSATHERM’ 


THE MERCOID 
CORPORATION 
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With the slightest change in 
temperature, highly sensitive 
Chace Thermostatic Bimetal 
units move to make or break 
electric contact, thus auto- 
matically setting to action 
such other mechanism as 
results in room temperatures 
exactly to our liking. 

If control of temperature is 
your problem or if you wish 


C HAC F il to have temperature changes 








perform automatic duties we 
suggest that you investigate 
Chace Thermostatic Bimetal. 
Sold in Sheets, Strips or 
Formed to Specifications. 


W.M.CHACE VALVE Co. 


1607 Beard Avenue : Detroit Mich 


| 
E 
¢ 


PTL LLLLLLL POU 








* PRODUCT ENGINEERING 




















Many banks have small vaults ac- 
cessible from the street for night 
or week-end deposits of merchants. 
One vault manufacturer builds-in 
a Veeder-Root counting device 
which records the number of de- 
posits made. In the morning the 
counter’s record is checked against 
the actual number of deposits re- 
ported by the bank employees 
who open the vault. If they don’t 
agree, it means trouble — quick 
trouble for the crook. 


It pays to investigate Veeder-Root 


VEEDER-ROO 





COUN TER S 
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Counters — pays very well. By 
building counting devices into his 
product many a manufacturer has 
boosted his sales. In this group are 
gasoline pumps, conveyors, cam- 
eras, tractors, elevators, type- 
writers—and there are many 
other products that could use 


counters just as profitably. 


It is a fact that the most prof- 
itable counter applications 
are obvious only after they 
are made. 


Look at your product with a crea- 





EVER Y 





tive eye. If it could be improved 
through the use of a_ built-in 
counting device, Veeder-Root will 
put the experience and facilities 
of the world’s largest and oldest 
counter-building organization at 


your service. Write. 
7 


VEEDER-ROOT, INC. 
HARTFORD, CONN., U. S.A. 
Factories in Hartford and Bristol, Conn. 


Offices in Boston, Chicago, Cincinnati, Cleveland, 
Detroit, Greenville, 5. C., Los Angeles, New York, 
Philadelphia, Pittsburgh, St. Louis, San Francisco, 
Montreal, Can., Buenos Aires, Mexico City, London, 


Paris, Tokio, Shanghai, Melbourne. 
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‘The PROVED 


€& Way to save 
a 25% to 40% 
| of Drafting Time 


et FFF HF HF FH FE 


BRUNING 









Used by leading industries throughout the 
country—tried and tested in drafting rooms 
from coast to coast—the Bruning brings 
you PROVED savings of 25% to 40% in 
drafting time. 

Designed with thorough knowledge of 
drafting conditions, this machine entirely 
eliminates the separate use of triangle, T- 
square, scales and protractor ... produces 
more accurate drawings than old-fashioned 
methods. Made in both standard and civil 
engineers’ models, it demonstrates its 
worth in any drafting room. 

Once you try a Bruning Drafter, you will 
never again be satisfied with hand drafting. 
Take the swre way to lower drafting costs— 
mail the coupon for complete facts about 
the Bruning Drafter. 


BRUNING 


—Leading the field today in 
sensitized papers, reproduc- . 
tion processes, drawing ma- 


terial and drafting room 
equipment. 1597 
ee ee 


g CHARLES BRUNING CO., Inc. 
102 Reade St., New York, N. Y. 


I want to know more about the Bruning Drafter. Please 
send me, without obligation, the money-saving facts. 


« Name 
Company 
é as : connle 
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Dratting Machine 














The New lars - 


Type 20. Locking 
Terminals 


U. S. Pat. 1,419,564— 
1,604,122 — 1.697,954 
1,782,387 
Other Pat. Pending — 
Foreign Pat. 
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of course! 


T seems the new cars have 

reached a zenith. Such perform- 
ance! Such riding comfort! And, 
at prices so surprisingly low! 
Shakeproof is happy tohave played 
a part in this great display of auto- 
motive progress and is proud that 
the industry has specified Shake- 
proof Lock Washers for an even 
greater number of applications 
than ever before. The engineers 
who are designing and building 
these great cars know from years 
of experience that Shakeproof’s 
multiple-locking washers never 
let go—that each twisted tooth, 
biting into both nut and work 
surfaces, positively stops any 
backward movement of the nut. 
That is why they depend on 
Shakeproof to keep important 
connections tight and thus assure 
the utmost in performance. 


Lock Washer Company 


Distributors of Shakeproof Products 
Manufactured by Illinois Tool Works 


2549 N. Keeler Ave. Chicago, III, 


+ PRODUCT ENGINEERING 











DI 











CHALK ONE UP 
for the Designer 





— He saved 25% on these Timer fastenings 


by specifying Self-tapping Screws 


“Use bolts and nuts here... use 
machine screws in tapped holes 
there.” It would have been easy 
for the designers of this Timer 
to write that hasty and conven- 
tional assembly _ specification 
after completing the electrical 
and mechanical features. How- 
ever, assembly methods received 
careful instead of hasty consid- 
eration. And the result was a 25 
percent saving on the fastenings! 


Comparison showed that adop- 
tion of Parker-Kalon Type “Z” 
Hardened Self-tapping Screws 
instead of machine screws would 
eliminate the costly operation 


of tapping the brass parts. Al- 
so that these same unique Screws 
would save time and labor as 
compared with bolts and nuts 
for fastening contact springs to 
the Bakelite panel. Cheaper to 
use for both assemblies, the 
Type “Z” Self-tapping Screws 
made the assemblies stronger, 
too. They always hold better 
under tension, shear and vibra- 
tion than machine screws in 
tapped holes, or bolts and nuts. 


Many designers and production 
heads make it a practice to consider 
Self-tapping Screws whenever a 
fastening problem arises. While 
these Screws will not make every 





Where and How to use:- 


Type “‘Z’’ Hardened Self-tapping Sheet Metal Screws 


—~——"]_ For joining and making fasten 
a | ings to sheet metal up to six 
rH | gauge: aluminum, die castings, 
ps | Bakelite, etc. Simply turn Screw 
Gt | into drilled. pierced, molded hole 
soe i It formsathreadin the material 


ee 
as itis turned in. Can be removed and replaced. 


Parker-Kalon 
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Type “‘U’’ Hardened Metallic Drive Screws 


This type of Self-tapping Screw = 
is used for making permanent ‘Ti 

fastenings to iron, brass and al- VY, n 
uminum castings, steel, Bake- 1) } 
lite, Durez,etc. Hammer Screw “4 | 
, : t | 
into a drilled or molded hole. ~<A Alon 
It forms a thread in material as it is driven. 


fastening cheaper and stronger, rec- 
ords do show that in seven out of 
ten cases they provide a better job 
for less money. So high an average 
of success makes it important for 
you to investigate the opportunities 
on your own jobs. Do it now. Send 
a brief description of one or more 
specific fastenings with the coupon. 
We'll furnish FREE samples of the 
correct type of Self-tapping Screw 
for a trial, with recommendations of 
our Assembly Engineers. 


PARKER-KALON 


HARDENED 


Self-tapping Screws 


Parker-Kalon Corp. P.196 
New York 


Send samples of Se 


Varick Street, 


If-tapping Screw uitable 


lescribed ittached sheet 


Products are sold only through recognized distributors 























SEALS with minimum ERiction 


The tapered edge of the leather washer is a vital 
feature of the Gits Precision Oil Seal. 


The leather is so flexible at this tapered edge 
that only a slight pressure of the flat spring 
clamp ring, located at this point, is required. 
Friction on the shaft is therefore reduced to a 
minimum. Moreover this sharp tapered edge 
prevents the escape of oil by shearing the oil film. 


Send for a descriptive folder. 


G1ITS BROS. Mrec. Co. 


1859 So. Kilbourn Ave., Chicago, III. 


GITS Precision Oil Seal 











M OT 


ably fine product plus a 
type of service. 


. .- and Imperial becomes 
own roof. 


Imperial builds standard 


erators in ratings from 1 to 


QUALITY - SERVICE - RIGHT PRICES 
a COURTEOUS TREATMENT 


myperta 


Motors W and Generators 





HERE IS 


YOUR 


DEPARTMENT! 


For 46 years Imperial has special- 
ized on giving motor users a remark- 


When you deal with Imperial you 
deal with the owners of the business 
YOUR motor department as if the 


fine Imperial plant were under your 


cial A.C. and D.C. motors and gen- 


Write for new bulletins. 


THE IMPERIAL ELECTRIC CO. 
60 Ira Ave., Akron, Ohio 
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personal 


PUTCO CULL CLL 


as much 


and spe- 


300 Hp. 
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USE 


“John Crane” METALLIC 
ENDLESS PACKING SETS 


For Every ZB, 


ASSEMBLY LINE NEED! * 


‘John Crane" Endless or Split one-piece 


s Production Packing Sets are accurately die- 
formed to make installation on the assembly 
e line easy. They are anti-frictional, resilient 


and thoroughly impregnated with graphite. 
The highest quality materials used in their 
manufacture assure better packing perform- 
ance with very long records of service. 


Manufacturers of small units in rapid produc- 

wm tion successfully use them on valve stems or 
rotary shafts handling gases, steam, air, wa- 
ter, oil and acids. They are made in all- 
metallic, semi-metallic and plastic types, 
with oil proof binders if desired. 





A test will convince you. Sample sets 
furnished without charge. 


CRANE PACKING CO. 
1818 Cuyler Avenue, 


Chicago, 
Illinois 
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KNURLED 
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OR ARY 











Socket Head Cap Screw 





All mechanics use their fingers driving 


i 


Pliers bite the Knurled ‘“Unbrako,”’ 
Smooth-Heads. 

Ask how we lock the Knurled “Unt 
countersunk— it’s unique. 


eeoeeere 
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and dolls up any piece of machinery. 


PAT’S PENDING 


Knurls gear fingers to head; fingers, therefore, have 
better purchase, drive faster and further. 


The Knurled “Unbrako” looks trim and attractive 


U. 8S. & FOREIGN ORDER BY NAME-—SPECIFY THE 
KNURLED ‘“‘UNBRAKO” 
Free STANDARD PRESSED STEEL CO. Free 


Samples Box 545 Jenkintown, Pa. Samples 


screws, 


but slip on 


srrako"’ when 








both encased and _ skel 
with or without built-i 
that gives range of spee 





SpeedWay Manufacturing Co. 


1846 So. 52nd Ave., Cicero, Ill. 





Flea Power 
BY OTORS 


A Type for Every Need 





DEPENDABLE 110-volt Induction 
and Universal Motors (AC or DC), 


or two drive shafts. Built to indus- 
trial standards. Thousands in use 
doing hundreds of different jobs. 
Remarkably low prices—on one or a 
million. Also low voltage motors. 





eton types, 
n gear box 
dis and one 
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’ JACK, LET'S ENJOY THE NEW ° WE HAVEN'T ANY JOBS, WHAT'S “ BOYS, YOU KNOW WHEN | LOST 
LEISURE WEVE GOT TIME THE USE OF DOING ANYTHING, MY JOB, | DESIGNED A NEW 
TO GET OUT TO BARNES’ LET'S GO SIT IN THE PARK CLUTCH AND SOLD QUITE A FEW 
POND, TODAY ji 5 
| ‘| 
ea, / 
[ir ( 


























eo) Fi 
5 6. 
NOW, I'M GOING TO START MAKING | WOULDN'T WANT TO TAKE A SAY, I'LL TRY IT MR. SMITH, 1 VE LEARNED 
THEM UP MYSELF. YOU BOYS HAVE CHANCE, MR. SMITH. 1 KNOW A LOT ABOUT THAT IN MY SPARE TIME 
WORKED IN MACHINE SHOPS — MY OWN WORK, BUT THERE'S A AND iF | JUST KEEP RIDING ALONG WITH 
COULD ONE OF YOU RUN MINE ? LOT, ABOUT TOOL-MAKING, FOR MY AMERICAN MACHINISTS’ LIBRARY |'M 
INSTANCE, | WOULDN'T KNOW SURE | CAN HANDLE IT 
A a HOW TO 
HANDLE 

















(| 
Like gold in your backyard 
for the taking— 


the experience of others 
as found in books 


What do you do when tough questions come up on the job—for special study 
—to prepare for advancement—to find quicker, better, easier ways to do 
things 








to meet any situation that faces the man with an ambitious interest 





in his job? Are you content to take experience as it comes, or are you taking 
the short road, through the other man’s experience? Hundreds of men who 
have fared best under upset conditions and growing competition have found 
that there’s pay dirt—good-as-gold knowledge—in the rich store of ideas, 
facts, experience accumulated by experts and made available to all in: ays 


THE AMERICAN MACHINISTS’ LIBRARY Free examination 
Small 


6 volumes 
2000 pages, 2500 illustrations 





This library offers you every bit of information you need to progress in tool 


and gage work—machine tool operation—jigs and fixtures—punches and dies Monthly Payments 
—working of steel—in fact everything you are likely to encounter if you aim Let us send you these fact-packed 
; ; a‘ ; ot books for 10 days’ free examination 
for better results, more practical knowledge, a bigger edge over competition, with no obligation to buy the books un 
eink ‘ ° less you want them See for yourself 
better ability, and advancement in machine shop work. what they are and how much they ean 
rye ° _—: ° ° i ° ‘J help you After you have examined the 
These books give you exact information regarding the principle involved books you may return them or send your 
; ; a P ; first installment then and the balance in 
in operating lathes, drills, hand and automatic screw machines, planers, bor- small payments while you use the books 





Send the coupon today 


ing machines, milling machines, etc. They tell you how to operate these 
machines expertly. Just the kind of information you need! 











‘They offer you the practical knowledge required by die McGRAW-HIL 
makers. tool makers, and tool draftsmen for the efficient 3-343 Fy Akela acrecnes ‘<eltite). 
design and construction of punches and dies, master plates, : ; 
-. a > MeG 2 
jigs and fixtures, gages, etc. ‘hey more than tell you ‘aerendescudpanbendenphdivilensivens : 
‘ 8 . ‘6 yy ce ‘ae ° Send me the American Machinists’ Library, charges prepaid, for 10° § 
“how” to do it—they tell you why It should be done in s days Free Examination In 10 days I will send $1.50 and $2.00 a 8 
: : es month thereafter until $17.50 is paid. Otherwise I will return the § 
the one best Way. : books postpaid : 
. - ms 
With these six volumes you place yourself on the : =e : 
shoulders of some of the best minds in the machine shop : : 
. . . 4 Ack <s ° 
tield—employ their accumulated experience to clear at a : : 
bound many of the pitfalls and drawbacks that hinder coe : 
and discourage the man who relies on his own limited ex- 3 Posit : 
perience. “hese books contain more knowledge than any Deana PE-12-35 8 
one man could amass in a lifetime of experience. : (Books sent for examination in U. S. and Canada only.) : 
TITIIIIIIITIIIIIITiTiitiiiiiiiiiiiiiiitiitiriiieeeiirireeeeeeiieieeeereerrerrerrerreers 
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CULLMAN 
SPROCKETS 


For Roller... 
Block . . . and 


Silent Chains 


OVER 45.000 ¥ 
IN STOCK \ 





Special Sprockets 
Made to Order 


Let us figure on your requirements, 
also on Speed Reducers, Flexible 
Couplings and Lathe, Shaper and 
Milling Machine Drives. 


Send for Catalogue 


CULLMAN WHEEL CO. 


1350 ALTGELD STREET CHICAGO, ILL. 











EVEN FINE ENOUGH 


for a needle valve 





True, a Bristo is only a screw. Yet it 
is made in an instrument factory where 
quality standards prevail. No wonder, 
then, that it is built 
tolerances that one of the largest com- 


to such close 


panies in the country is using thou- 
sands of Bristo Set Screws with cone 
point as needle valves for precision 
The Bristol 
Waterbury, Connecticut. 


flow control. Company, 
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TRADE MARK 





TUE 


SOCKET HEAD SET AND CAP SCREWS 











fx Floatless Liquid Level Controls 
* Thermal Overload Units 

* Switches 

* Relays 
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Engineered to meet your requirements 


WE INVITE YOUR INQUIRY 


BENDERWARRICK 


omen - a - 208 - a Mm men, 
100 Pierce St., Birmingham, Mich. 
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Flexible Coupling Insurance 
for large machines 
The best way to promote 


arive ind 
costs is to use a 


efficrenc y protect 
driven units and lower operating 
coupling that requires the 
minimum of service and has long iite 
L-R TYPE “?P” 
FLEXIBLE COUPLING 
$ ie coupling that will insure y I 
chines It requires no lubrication and transmit 
power through resilient load cushions—there are ne 
» metal contaets. The EVERLASTING free 
floatir load cushions are hung between jaw n 
ir plair 





removable studs—-cushions are always 
sight and can t easily and quickly removed witt 
ut tearing down coupling. The L-R TYPE P 
COUPLING is economical to buy——easy to install 
economical to use and made in sizes fron } 
(U.S. and Foreign to 10” bores at 18 to 1500 hp. at 100 R.P.M 
Patents Pending Write for full information and engineering data 


LOVEJOY TOOL WKS. 5019 W. Lake St., CHICAGO 
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POSITION VACANT 


A METALLURGIST 
WITH CREATIVE IDEAS 


is wanted by a large mid-western metal fabricating plant 
of highest financial rating. He will do research and 
designing work; will be in a position of authority; will 
command a substantial salary from the start. 


He must have originality and initiative; executive tact: a 
thorough knowledge of the properties of such metals as 
brass, copper, steel, stainless steel, etc.; also familiar 
with brazing . . . His letter in response to this inquiry 
should stress products or processes he has originated. 
This letter will be held in strictest confidence. Address 
Box P-59 Product Engineering, 520 No. Michigan Ave., 
Chicago, III 


TITTLE 
STELLA 
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Nothing Is Ever So Good 
It Cannot Be Made Better 
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and 


Product Engineering 
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is the 
Systematic Approach 


To Constant Improvement 
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Viking Coolant 


‘Gear Within a Gear... . Two Moving Parts” 


Rotary Pumps 










Ideally Adapted For 
Supplying The Cooling 
Liquid to Metal Cutting 
Machine Tools. 


Incorporates the world-famous 
Viking “Gear Within A Gear... 
Two Moving Parts” Principle 

.insuring low power require- 
ments, long life and remarkable 
freedom from repair and service 
expense, 


Built-in relief rotor, eliminates the need for relief valve. . 
protects the pump when discharge line is shut off. Will per- 
form satisfactorily up to 15 foot heads or on lifts up to 15 inches 
vacuum. Ports are tapped and plugged to permit the changing 
of rotation. Each port is drilled for the ‘‘suck back” feature. 
Casing is fastened to bracket (which contains rotor bearing) 
by four equally spaced studs...allowing the ports to be ad- 
justed to meet the requirements of each particular machine. 
Capacities of 5, 10, 15, 20 and 35 G.P.M. Write for FREE 
Folder, Specifications and Prices, 


VIKING PUMP COMPANY 


Cedar Falls, lowa 
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PROFESSIONAL SERVICES 
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FOSTER D. SNELL, INC. 
Chemists—Engineers 
Every form of chemical service. 


305 Washington St., Brooklyn, New York 








A. VAN VEEN, M. E. 


Development Engineer 
Consultation—Design 
Intricate Automatic Machines 
Product Developments 
36 Patents to one Concern 
489 Fifth Ave New York, N. Y. 
Tel. Vanderbilt 3-4194 











HARM WHITE 
PRODUCT STYLING 
for better eve appeal 


Electric, gas and gasoline appliances 
and cabinets 


309 Citizens Bldg., Cleveland, Ohio 








Now, more than ever before, 
industry should take advantage 
of the opportunity to use the 
broad experience and knowledge 
of the consultant and profit by 
such use. 
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DECEMBER, 1935 * 


THEY 2atled PRODUCTION 
COSTS AT THE 


PACKING POINT* 





Before the design could become a practical finished 
product, a packing was needed. The problem was so 
tricky that no packing then on the market would meet 
the requirements. 

Called in by the manufacturer, Graton & Knight engi- 
neers brought their experience and engineering 
ingenuity into the picture and designed a special pack- 
ing from G & K leather. 

Now there was more to this special packing than met 
the eye. For by looking ahead during the design 
period, the Graton & Knight engineers produced a 
packing that would hold down production costs dur- 
ing assembly. Thus the product became practical 
from both the manufacturing and selling angles. 


STOPPED AT THE PACKING POINT? 


Let Graton & Knight show you where and how the particu 
lar problem at your “Packing Point” can be solved. Special 
packing leathers, laboratory-tested at The Home 
by Graton & Knight Engineers, are ready to meet such condi 
tions as heat, water, oil, air, semi-corrosive liquids, etc. Prove 
the superiority of leather for packings to your own satisfac 
tion by writing or wiring for Graton & Knight Leather 
Packings. 


) 
of Researc 


*—-The ‘Packing Point” is the point in the design of a machine where 
the problem of packing enters—the point where we suggest, you col 
sult The Home of Research 
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GRATON & KNIGHT 


357 FRANKLIN STREET - - WORCESTER, MASS. 
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THERMOSTATIC 
BIMETAL 


Pins Temperature to the Mat 


If you want to keep temperature in its place and do it at 
low cost, Truflex will do the job. Truflex provides accurate 
automatic temperature control for oil, gas, or electrically 
heated devices — makes them safe— makes them sell. 


Truflex is seas ng fused thermostatic bimetal that 
bends or deflects at the slightest change in temperature. It 
detects dangerous high or low temperatures. It protects 
electric motors. It operates fire alarms, circuit breakers, 
gas pilots and oil burner controls. It automatically turns 
heat on and off — keeps temperatures correct in dryers, 
mixers, vulcanizers and wrapping machines. It makes 
electric toasters, irons, percolators and heating pads 
completely automatic. 


In fact, Truflex can be economically applied to almost any 


heat-operated product. A complete line of 24 types covers 
a temperature range from 








° m ° - ° 
minus 50° to plus 1200°F. Truflex holds temperature at 
Truflex is uniform— labora- any desired point. Ranges 
tory checked at every stage | Shown below are typical for 
ae : a few of the ts 
in manufacture. naw of the mony products 
using Truflex. 

A free handbook shows how Refrigerator Control 40° 50°F 
= — ae : Solder Pots 400° 600° F. 
Truflex makes products Electric Ovens 100°—900' F. 
more dependable, more sal- Type Meral 600°— 900° F. 
Vv e - ° 7 Shock Absorbers —50°—130°F. 
able. Y ou will find ita help- ema age 9 

ful guide to closer control a 300°—1000°F. 
; a PER Se 4 Humidifiers 50 100° F. 
and low er costs for your iaisieeedientan— see 
product. Send for your copy Green Houses a0°— 80°F. 
today. 











GENERAL PLATE CO. 


ATTLEBORO, MASSACHUSETTS 


2044 
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CLASS 910 
TYPE AP-2 
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Mi When it’s a pressure switch that’s required to make your 
product complete— whether it’s a simple pump or an elaborate 
piece of mechanism—call for it by the Square D number. 


. it’s a pressure control job—oil, damaging to rubber is carried in 
CLASS 9100 A the lines under pressure, ounces of pressure which must be measured 
TYPE AP-2 4 7 } and signaled back to $25,000.00 worth of special hydraulic equip- 
ps, a ment. Who makes such a pressure device? 
SQUARE D—CLASS 9100 TYPE AP-2 PRESSURE REGULATOR 





... tons of coal to be sprayed with calcium chloride under pressure 
as a dust treatment. A pressure control for this service needed. 
Where will we get it? 


SQUARE D—CLASS 9014-A WITH SPECIAL DIAPHRAGM 
* 
.an air conditioning job—crowded quarters, all control must be 
compact. Separately mounted devices not practical. What's the answer? 
SQUARE D—UNIFIED CONTROL, TAILORED COMBINATIONS - 
. . CLASS 9013 


TYPE ARV-5 
cua ...@ corner service station badly in need of explosion-proof, cast 


iron pressure switch as a safety measure. Who can supply this? 
SQUARE D—CLASS 9013 TYPE ARV-5 
e 


.. modern Diesel locomotive needs accurate, rugged oil pressure 
control in cab as safety device. Who can furnish it? 


SQUARE D—CLASS 9014-DAB-2 WITH SPECIAL DIAPHRAGM 
7 


.. a heating job—vacuum return system. Vacuum switch needed with 
Manual On and Off and Automatic lever. Who builds such a device? 
CLASS 9014 


ean-2 SQUARE D—CLASS 9013-V WITH 9039-W8 THREE-WAY LEVER 








. automatic fire sprinkler system—pressure must be signaled at 
dangerous extremes. Whom will we call? 


SQUARE D—CLASS 9013 TYPE PS-1 PRESSURE SIGNAL 
> 


-.. garage type air compressors —tough, frequent service, high 
pressure, bleeder valve wanted with switch. Who can supply it? 
SQUARE D—CLASS 9013 TYPE A PRESSURE SWITCH 
WITH 9039-W1 VALVE 


CLASS 9013 ee what is your problem—from a filling station to a world-famous : CLASS 9013 
TYPE PS-1 production line? Square D can supply the need. Call in a Square D Man. TYPE A 





SQUARE D EVERYWHERE 
GOQUARE DD 


SQUARE Jj COMPANY D 


SQUGRE TF) COMPaRY 




















REGULATOR DIVISION, DETROIT, MICHIGAN 
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THE DOWMETAL 


GONDOLA Zend ho 
NeW HEIGHTS! 


Selected for the ‘Sky Laboratory” Because 


of Its Greater Lightness and Strength 


Out of the Black Hills of South Dakota 
comes another thrilling Dowmetal 
achievement! This time, Dowmetal's 
lightness and strength aided Capt. 
Albert W. Stevens and Capt. Orvil A. 
Anderson in adding another 12,764 
feet to valuable stratosphere ex- 
ploration! 74,000 feet in all! 


Not all Dowmetal achievements are 
as spectacular as this National Geo- 
graphic and U. S. Army sponsored 
stratosphere flight. Wherever Dow- 
metal is used, however, its lightness 
and strength permit doing many 
hitherto impossible things. 


Dead- 
Payload is in- 


Vehicles are made lighter. 
weight is lessened. 
creased. Operating costs are reduced. 
Portable tools are made lighter.. 
easier to handle... less tiring... 
safer. Vibration, friction, noise and 
wear are minimized in fast-moving 
mechanical parts that spin or turn. 
Heavy, inert objects that men lift and 
move laboriously are made lighter 
and easier to handle. Production 
is quickened. 

Write for interesting book, “‘Dowmetal 
—Lightest of All Structural Metals.” 


THE DOW CHEMICAL COMPANY «+ Dowmetal Division * Midland, Michigan 


Dowmetal gondolas have made several 
stratosphere flights: Settle and Fordney 
in 1933; Kepner and Stevens in 1934; and 
Stevens and Anderson in 1935. These gon- 
dolascontain Dowmetal in practically every 
standard form... welded rolled plates, 


castings, extruded sections, and forgings. 
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Index photographed at the 
beginning for the convenience 
of the microfilm user. 








